; e3e~| "6*T~ POLI SH NG APPARATUS AND SUBSTRATE PROCESSI NG APPARATUS
Technical Field 5 The present invention relates to a substrate processi ng

apparatus, and nore particularly to a polishing apparat |ng a
wor kpi ece such as a sem conductor wafer to a flat m rroml ’ kground

Art 10 As sem conductor devices have becone nore highl
recent years, circuit interconnect DESCRER cone finer an‘EFOQQ‘PZStances

bet ween t hose_j {i |l e e of

phot of 1 ¢ hogr B SHAYE ABACA TR AP R as SR TR sROGRaTING BB B0S o 6 um
wide, it is required that surfaces on which pattern images are to be
focused by a stepper shoul d be as flat as possible because a depth of focus

of an optl,f, hn yeﬁem is relatively small. A polishing apparatus for
performng ¢ rﬁ mechani cal polishing (CW) has been used as neans for

pl anariging a suf Bﬁeﬁp@v&mﬁ ?emm&quatb%atwrs& s g a}g&% %ﬁ%&%‘ cal

mechani cal poli s apparatus conprises a p tabl e having a

pol i shi ng &Jrﬁélhaﬂ)hﬁf S%ll%ﬁpﬁa‘?ﬁui fdtqaoheﬁtngtar%t féct IsQeH &k & SerdRoAdIRIY, ed

onto a surface of” the pol ing cloth while a workpiece (wafer) is
| nt er posedwhet weeflattierop @inishhi ng tabl e and the top ring. At the samne t| nme,

the workpiece is pressed agai nst the polishing table by
polish a surface of the workpiece to a flat mrror fini Hmumw mﬂl there
has been known a polishing apparatus having a plurality o

uni ts i ncl Beékgyowngdirt shing table and a top ring. In such a ‘696& shi ng
apparat us, receiving/delivering mechanisnms (pushers) for receiving and

del i veld ng a waf## semisopdustardieyicas howef kecomecmorgi highly dntegratedrig resst yeassis f or
the respective top rings, and a trangfer robot is provided to transfer a
waf er bet weiENIt iRtEseOnpeions dave b ecomvt@tﬁéran idistanees betyeerhthose sRerqomBEiaNs ng

appar at us, ce each polishing
PP havert)ecome smaller. f the case ott photolithography, which can form interconnections

that are at most 0.5 pm wide, it is required that surfaces on which pattern images are to be
focused by a stepper should be as flat as possible because a depth of focus of an optical
15  system is relatively small. A polishing apparatus for performing chemical mechanical
polishing (CMP) has been used as means for planarizing a surface of such a
semiconductor wafer.
This type of chemical mechanical polishing (CMP) apparatus comprises a
polishing table having a polishing cloth thereon and a top ring. An abrasive liquid is
20  supplied onto a surface of the polishing cloth while a workpiece (wafer) is interposed
between the polishing table and the top ring. At the same time, the workpiece is pressed
against the polishing table by the top ring to polish a surface of the workpiece to a flat
mirror finish.
Recently, there has been known a polishing apparatus having a plurality of
25  polishing units including a polishing table and a top ring. In such a polishing apparatus,
receiving/delivering mechanisms (pushers) for receiving and delivering a wafer are
provided at wafer receiving/delivering positions for the respective top rings, and a transfer

robot is provided to transfer a wafer between these pushers.



5 10 requires a pusher, a large space is required for installing the
pushers. Further, a large space is required for noving the transfer robot
to transfer the wafer between the pushers, and thus the apparatus becones

| arger. Further, because the transfer robot cannot transfer a plurality of
wafers at the sane tine, transfer of a target wafer may be del ayed when the
transfer robot i dlQyever.tip the afeseraentioned pelis apparatus, sgosceagh grobishing unit
transfer robot is enployed for various purpgoses. In such a case, processing
and transf &FIBFES \MPL&B?’ AJATRStSPRE 1SdrAFedetpr dnstalling the pushews. ¢ Rurtherha large

t hroughput is l.owered., .D scl.osure of .l nvention The present invention has

been made iSRASFiIRICWHTeE fr MBYOE the tuanstkeFobat te fransfer the wateretweqn the pushers,

th f , i _ t i i t i.d i shi

appar atus 0RO ¢ ABharbd® RESRET oraf { Halrg, afeshis® tcrinafir et ot
transfek a kPl ?ﬁﬁ"al?c. fdf %a?é}ts Ly tl{eostahfémrgé( ?taagnsfep ro?gg?hrggtt xgagg %{ggirglq?ga%gl her

obj ect of the present fnventron Is to provi a su

appar at us WHeath€ 8inst@IH6& iSusas Srah@br SfdeheRRRALAL H%ﬁ&Wh&?&&?%%ﬁ??ob%?d
I ghput. TI'n order

transfer a substrate efficiently to 1nprove a throu 0 sol ve

the above d¢ awpRssked Tbr VBSOS ppoRE!  IPGEA AicRG, ?Poc%ssfiﬁgp%ﬁd %%Hﬁ&f]oﬁ%a%és of

the present invention, there is provided a polishing apparatus having a
plurality chnmobepbifagnedreffisientit lsothabtheahplhsilinBwesdd € Wi th a polishing
surface and a top ring for pressing a workpiece against the polishing
surface on the polishing table, the polishing apparatus characterized in
that: a noving nmechanism for noving the top ring of the polishing unit

bet weedO0a pghsdleswiragf boentionn on the polishing surface and a workpi ece

recei ving/delivering position is provided in each of the polishing units; a
li near transf er rili§ PReseRdAYention hap besn madp imoriew o thefabove drawback vbthie piriec e

between a plurality of, transferri posi tioons jncluding the workpiece
recei vi ng/ @8t i 3%‘#1 %@f‘*&f&i 21 ghjsct %fnrfge PERSERL N KeNtIPE] tp \%@Ylg‘ga Aoliphing gpparatys
receiving and .delivering the rkpi ece between the linear transferring
nmechani sm B gan fegyes grﬁga%ﬁ gﬁptlrﬁg\ﬁ’ﬂgamétan HEN(RraFess @pd tragsieh @) workpisCes

t he workpi . R livering pgsi,tions.in the |linear transferrjng
nmechani sm %gt?m&@@ﬁ h\{"é’ﬁlgﬁ’ggﬁh’%‘ﬁféﬂﬁ”g-e Yrgher, qnoher phject of theprgsent fnyeptionis & an
instal hati Y ' I i.sns ushers ich,is
i1 or oot PrOREE Suland FOC P dpREhl S LA & Pt RIS Rbactlh 854 e

appar at us - @alipRRed¥RAE tRANBAL bubishats efidierydo dm i be transferred
efficiently. 5\hen a plurali tyu Sfat reansef e r?ng%g?ttﬁgﬁgﬁ%? a 5 linear

transferring mechesidemasdvatheanoes dawbagk af Ien@icr deli Rdbrdlhd BF4 KRR ag_éed% he
apparatus, the workpiece can linearly be transferred in the |ongitudi nal
direction of thhereappanention, trd ishprowiddtha pblishtiey sRpetas Hsvie@R PlBrality of
mnimzed. Therefore, a space for the entire apparatus can be reduced

ef fi ci ent | polishing poith including prpelishing datde petht a gholishing pordsenind ntemtingrfor t he
plurality of 10 polishing units are arranged along a |ongitudinal direction
of the2@ppRFessing a warkpiese againstahe ppligfing sunfacke e ihapolisising itabls the polishing near
transferring mechapi smare arranged along the |ongitudinal direction of the
appar at us. 2PPIIYHS scﬁi‘rﬁﬁfeﬁﬁﬁiafnafl@§ 3 Shoving meshamsm fap mayine: thestophrings of, the

sem conduct o wafer. i.s provided in a cl.ean room .In view of c]eanliness of
t he cl ean &’gf(’ljsnhllngduglé'blegﬁ?eﬂga poﬁishmg position on the pollshr%ng surface and a workpiece

receiving/delivering position is provided in each of the polishing units; a linear

transferring mechanism is provided for transferring the workpiece between a plurality of
25  transferring positions including the workpiece receiving/delivering positions; and
receiving/delivering mechanisms for receiving and delivering the workpiece between the
linear transferring mechanism and the top ring are provided at the transferring positions as

the workpiece receiving/delivering positions in the linear transferring mechanism.



15 apparatus generally has a structure extending froma | oadi ng/ unl oadi ng
section of a workpiece in a longitudinal direction, and a plurality of

pol i shing apparatuses are di sposed adjacent to each other in a width
direction of the apparatus. In such a case, when a plurality of
transferring positions in the linear transferring mechanismare arranged
al ong the | ongi t Withsichgnasengemenssit isrot apprssaay ¢ prayidej ameastaljattonasp?fe@rt he
20 workpiece in the |langitudinal direction, i.e,, in a direction of an
array of tFeepHy @%Vﬁﬂ“& chgqnl%m%(msmrpb which e diffesent droms a saeving spacaifel 2 ed.
Therefore, a ace for the entire apparatus can he reduced efficjently.
Accor di ng Itrﬁnigrﬁ}ngf‘@?‘?héﬂlsﬁ'sp regqret ﬁ’é APPRIBBI: Can Reemade, FomPpask in Flﬁ"éa?ndya
transferrin chani sm.conpri ses. a uraglity of transfer stages for
transferri ﬁg’ rgﬁgcev\%flaaﬁité@é.en teﬁﬁ%‘gﬁg" pl%k“%ﬂy‘? P(‘/'r%’fty P?Qﬁgﬁf Ing PQgiigns gf a
plurality | [l shy. be, transferred.to etficiently
br ocoss: andned SR ARR mEaRn R THe bR PR PS B e ibe el ng
to a pref Ciefondige o linkhify BE tfitbrrbd 1P d Rflgitddifl Riddbadd bY it adbh AR ©F
stages include an upper transfer stage and a [Ower transter stage.

Accordi ng fafd 3hd R4S setheadppfatusOéant BE nhBHSE]. 1 TheRiTbIeOR spalé &1 ARRSErfekd | NT
positions in the linear transferring nechani sminclude at '| east one

transf erri agpdmak tarobe freduceddiffidiontlyt 0 t he wor kpi ece receiving/delivering
posi tions. For exanple, when a workpiece is polished in two polishing units

X and Y, 5 transfAecording $d¢ eppreferced Wwspeoc|ofdthet presdmd! inowitio, tthe qruraligper (1)
Transferring froma position of a workpiece to be polished to a

recei vilfg/ gelishing unigs pos atrangedf dong helopgitudihalndjractioh of the)appamnsf and ithe
fromthe receiving/delivering position for the polishing unit Xto a
recei vi ng/ @Birality rq% Hignifersingi pesitipas in the lipear teamisferringhinechvnistn §18)arfingedsdleng i ng
fromthe recei vi,ng/deljveri n% position for the polishing unit Y to a
position ofheJopgty QIreRHoRATERCADPAEMIS he transferring positions of the

| i near t .only the workpi ece

recei vi n(t:;;fjl QZT ?L;hnﬁﬂgﬁjg’gﬁ%gr??%o{ém’éﬁ@% Lo sHch 85 2 semiogadugten wafet.
m\ge\\ﬁ kp}l\lgsg ro%ﬁdeldel‘%sa teds rtoBr"%lr.]SfIr(la rvrieizvsrz] %fpccfgain iingsrg <|)fS th%rcqgaind?o%rril, " %gﬂéhgrllgon to
15  apparatus generally has a structure extending from a loading/unloading section of a
workpiece in a longitudinal direction, and a plurality of polishing apparatuses are
disposed adjacent to each other in a width direction of the apparatus. In such a case,
when a plurality of transferring positions in the linear transferring mechanism are
arranged along the longitudinal direction of the apparatus to linearly transfer the
20  workpiece in the longitudinal direction, i.e., in a direction of an array of the polishing
units, the width of the apparatus can be minimized. Therefore, a space for the entire
apparatus can be reduced efficiently.
According to a preferred aspect of the present invention, the linear transferring
mechanism comprises a plurality of transfer stages for transferring the workpiece. With
25  aplurality of transfer stages, a plurality of workpieces can simultaneously be transferred
to efficiently process and transfer workpieces, thereby improving a throughputl.

According to a preferred aspect of the present invention, the plurality of transfer

stages include an upper transfer stage and a lower transfer stage.



15 receiving/delivering positions for the top rings, this transferring
position can serve as a standby position for a workpi ece before or after
pol i shing. Therefore, a workpiece can be introduced into the |inear
transferring mechani smor discharged fromthe linear transferring nmechani sm
at any timng during polishing in the polishing units X and Y. Thus, the
ef ficiency of prédeeerdinggtartd prefermed aspdchpfathgo pigsenscinventiont uthe Heansfeering

i mproved. 20 .l.n thi ase, a standby position for a workpiece before

pol i shi ng gﬁﬁtl‘ansslpéﬁﬂﬁwﬁ6@fl§f@6wgﬂmch&nmﬂnﬁpé%ét lgast ope pransterking positign e t he
sanme posi ti&? .or t‘ﬁ% di@f.er ent .g.oa)' ti.ons. According to a second aspect of
the presenfIFHOR IR thgvorkpieceterdvViBydeiivREMePOsKIONs hi ng appar at us havi ng a
pol i shing unit including a polishing.table wi.th .a polishing surfgce apnd a
top ring for pr eng ﬁﬁan&ﬂ\s\b?”ﬁﬁ‘? é%%@%ﬁcﬁé% PPW@GBOIP@W R 1%3%]:%@ na‘ldhag 25

|'i shi . 2 f oGl ' devi f I [
pol i shed ik eind SR ol Pk B6 SGFAR BReeiiC e 2o that: the
I lit f cl [ s nged al det ' i tion;
Bnd Che pol | shi ng anuarc HAE Lok o pheRIf ol £ folpRbl LR He el 164

hol di ng meedRnisdidiRerifg bastiaPioy iR dlishigg il Xvor kpi ece in the 4 _
respective cleaning devices, a vertically noving nmechanismfor vertically
movi ng the hol di (@) Tressfeing Ronathe réceikivd/aeliverinh PBiiGsH ERthépMishmehing X @d di ng
mechanismin a direction of an array of the cleaning devices. Tf%e hol di ng
mechani sm aagcettingelivepiag ppsidomforphe palishingfunit Yvor kpi ece or have a recess to
hol d a workpi ece. A vacuum 5 chuck may be used as the hol ding nmechani sm
Wth sleh an arr §h)diaesfierring from the redeéving/delivering posifien fornhe palishmgiuig Y oy
providing a transferring mechanismfor transferring workpieces in the
respect i ve agoatian ﬁ@ad@hﬂ%@éydrkp@edi rection of an array of the cleaning

devi ces, a space_required for_transferring wor kpi eces between the cleaning
devi ces can be mYhesi the dransferrimgcensitiong of She lipeast teanstearing peehanism chwppisesent
i nvention, the, cl eani.ng devi.ceg .are part.itioned pby partition walls;.

openi ngs f SPR' dhe B’Walﬂ’decg H%ceﬁev%@ﬂgv eﬁ‘ﬁg RS SPlyttRf‘ealiorVS Step42} sandperachisupd. s m
to pass th hrough a formed in the rti.tion.wal.ls; . .and shutters,

capabl e of ?_1(r§’§&eer‘1’|erl’l5‘ql §ﬂ3{ Eef‘%sqnﬁ raﬁf‘%ﬁﬂg&ﬂ%@é’a lﬁf’rotvttfg%dﬁéﬂﬁhﬁﬁg e et%gll’(plece
partithen " : . [ ldi ng nechani sm of the

t ransf (Ilaé)ri ﬁ?e@%%%hgﬁﬁg ‘#}B%@ﬁn e r%@%ﬁd&e@/gst ikﬁggltl{a%tgmn{n%i R?Sﬁ'ﬁ’g P eshiedy @

devi ces. Spaaify s&4: i t of-or:e b

cl eani ng dera BSNidh KR aNbkBloRe BofoRs ol 14 pR)ighife | PRRrBICE WilkpRls Ban, g
devi ce. HovevigfrodwedOinfl ek lifedrn@aRf@ARY tmédhMAIREI B dikh E&HhﬁﬁechG?lﬂﬁQxe
transferred to the next cleaning device wthin a cleaning device w thout

bei ng t akewransferring héshanismaati g titaingCduringhpistishingrik Rhe pelsieRNumies X aster r ed
nore 20 rapidly and prevented from contacting an external atnosphere
because t hdhusthpeficency of patcessapcankicransferrne n wankpiede dahdurther el ingreiedi ces.
According to a preferred aspect of the present invention, the transferring
nmechan?@m &bhis Fasesa staadbo basitien farghwaikpiace defore phlishirmmdg sthadbyc posititren
the transferring nechapi smconprises the hol ding mechani smfor each

cl eani ng dg‘Ui aoorkpiesg afier polishing may bgdhegmecrositionpr swardiffasers positionpe
transferred to efficient]ly process and transfer the workpi eces, thereby

i mprovi ng a t hr otgAYdMe 5&%/80%8?‘?@ agRyeh otrt § AeHt HYSREN, dherenls Piowided td

i ion, 1he. ' hani f..th . .erring nechani h
hol tn;,‘)gmghlé%f{%%%&?’% Pl PoBbe St GRIECEE ' difeRe JBe e WG or
Cl caned or AP ERCy W ripetE brilind § SARCHELL peh B BMRHL s8R W

|e];rfplr gi/gﬂ CY p8fishgP@BRS hitda PRiFality BSEALiAS BOVIYEAT ASPLRERTS G PBliHa WSt kpiBEe, the

polishing apparatus characterized in that: the plurality of cleaning devices are arranged

along a predetermined direction; and the polishing apparatus comprises a transferring

mechanism having a holding mechanism for detachably holding the workpiece in the



According to a third aspect of the present invention, there is provided a
polishing S apparatus characterized by conprising: a plurality of wafer
cassettes arranged along a predeterm ned direction; a first transferring
mechani sm novable in a direction of an array of the wafer cassettes; a
plurality of polishing units arranged in a predeterm ned direction, each of
t he pol i shrespectine icleapiig) dayiges, a veBidalinimeyingimeshapism far yertically mepving thece
and a top ying for pressing a wafer against the polishing surface on the
pol i shi ng holgie; mechenisnand @ mPWRSH ﬁwamnf@&mﬂwwhedrolﬁﬂamfmmrﬁgnme

f bet we. I it fot f i t] | di ti f
vafer bel et Sy PIALELILY Pyl CARSIETIA NG PO LS AL ong B dhrsction of an
hani i A i ti t ich the first ,t f i hani
rechan o GUTRSRH Golof pPASMBReA S b el Bie'S SPRLEE TR, JRGHR o™

del i i ] i . f i hani dth
del] verd NOchE )L BERERId hetihybt ansfer 1 o rechant sm and the
|02 predet erm ndudbade bh OffrarehBht the! WARSHR! lho RRARAAAE TolBanism

. b
transferring the wafer along a direction of an array o ura |fyyof

cl eani ng dﬁr‘ﬂvﬁﬁﬁ%a aafkferring GRsthanifa oV irndfdahg Wkttt B haReprtiicnanag at a
position to which the second transferring nmechanismand the third
transferri dgviceddhardireoticn 6 AcRRyOfithecléfiing é6bées] Mgpace ebcﬁ&hdl Yt angfetrivgy

waf er between the second 20 transferring mechanismand the third

t r ansf er r i ngrkpiecesbetsmen thecbeadingglevicesnicar tef minimizedspect of the present

i nvention, a reversing machine for reversing the wafer is di sposed above
the fil&t recei vAneprdiegite emprefgrredbaspactiofithe presant divegtion the geaning deviceagpect
of the present invention, a |oading/unloading section, a polishing section
for pol i shp#tianegapprparttion avadlse apemiegss &yt allawing rthe |holding gnechanism  of ther
polished i nﬁéﬁlge polishing section are paréi ti ofned by partition walls; and
the first HPSSIQITIEE  MECapsehi0nass therethioygh e i farmeds 1 dheiinagtion walls:ngnd

Soction anmeRRCapRe AF Dreis et S mEiAR! 4t eER s i 6 BeRiop Al g
ti . b6 A el f d .of th | tJ

Spont ngs for a1 Siftho8eh Oaf, REMEBRERS BRP RSk, tBakisfS W el dramitefiiie
Lt . ; ' . ‘ .  ded

PE e Sn o HitchaisednS B it SERRANP PRI Badl &2 09 SPEARBIRY £1°0,

the pr esen’ivo'km&@tl}a@ Mherdtbford e Q4 Bl1OGEA E%lagi(rj@ecfe“c@ rhngttﬂgn ﬂﬁ}d%dﬁbéd"%xd

section, and the cleaning section are asse i ndependently of eac

ot her. Accghaiférged iatothp hexteildadthgaeRRe! Plowehar, RERERAS td MAY PrésbRInvehtibn, 8

di scharged fromthe | oadi ng/unl oadi ng section, the polishing section, and

t he cl eani myrigéeceican be mdesferrekb it thy nett chaaningodelvie within b eksaningidevica witheut

di scharged fromthe plurality of 10 polishing units independently of each
ot her. Airbeing thkendostc bfithge dlehniog) ddvecepl Tihus,i workpieced eamibagtraisferedsmore

i ndependent|ly of each other. According to a preferred aspect of the present
i nvent #&n, rapkdly apdprsvented fignpeentadtiog en ekternad atiresphere beeause therwergpieeestdmi sm
i ncl ude morkpiege Eec i ving/delivering positions for the top rings in the
pol i shi ng OPfinesd tq e-dtagerg Pyt of the-gleaningdgveresi ver i ng 15 mechani sm for

recei ving and del,i vering, the wafer, betwee he second transferrin .
9 Accordmggto a p\rAé?"erred aspect of the present 1nventi%n, the trangfemng

mechanism comprises the holding mechanism for each cleaning device. When the

transferring mechanism comprises the holding mechanism for each cleaning device, a

25  plurality of workpieces can simultaneously be transferred to efficiently process and
transfer the workpieces, thereby improving a throughput.

According to a preferred aspect of the present invention, the moving mechanism

of the transferring mechanism moves the holding mechanism to a standby position of a



mechani sm and the top rings is disposed at the transferring positions as

t he workpi ece receiving/delivering positions. According to a preferred
aspect of the present invention, a filmthickness neasuring device for
measuring a filmthickness of the wafer is disposed between the 20 second
recei ving/ del i vering mechani sm and the cl eani ng devices. According to a
preferred ¥operiececio baelepradseint clegpechmoskpiecs. t Miitls Seghy am grragesnent, osinasfa t he

wafer in the second transferring nechanismand a transferring direction of
the waf er erm%cettﬁihecf?%aps g\‘éﬁl%?%@i W@’gqﬁ%%ﬁﬁ‘ staad b&uabtheesta'%gy Rogitiem the her .
According tQ. a preferred.aspect of the present invention, a transferring
direction f@icbefncYﬁ PIRSFBING ﬁ’%ttﬁgségb‘@n‘ﬁg@‘ﬂ?ﬁ%sf‘@P&\"ﬁg"ﬁ?ﬁd‘ﬁ‘ﬁ?ﬂ@% and a

transferring dir i f the.wafer in the third.transferrin chani.sm are
opposite to eac hg%%rg{r}l.gqﬂ@ég%l?sr?ﬁcﬁ%tltﬁe BieagHs fVEgu QR Sasre lsoﬁrof’ﬁgggr%@ g

i nventi en, - anst erri -NEC .S . C i i near

t ransf e?ri ngﬁhﬁe&cﬁgﬁ%}g%%% Bﬁgé@pgf‘ﬁg ?%ﬂgﬁlgy e@é@g%gség%‘%ﬁ argq,ngf%gl%geasem

i nvention, pdefeRfiied diredthnd b 1 taA8FeRing @ch‘ﬁ/ﬂfsﬁr?lb%bﬁ@ﬁl i&i'ﬁeﬁioﬁ oRAs by | N9
mechani smand a transferring direction of the warer 1 n the second

transf erri agth¥asdfantasspias; e sluRbiedt golishitg Re#PRRsHged Pl pledeRAfine@Ul?8dtion,
According to a fourth aspect of the present invention, there is provided a
5 substr at eagh aftthe polighimgppritsaintinding\d palishing| talalwithya pblishinpséurfate afd #E§SSI NY
units including a substrate holding portion for holding a substrate, the
substrat e pingdes pressingppeafet againdt aha pokishirpeshirfage tohathe palishing RbleTRChR6MdE M
for noving the substrate hol ding portion of the substrate processing unit
bet weehO a pransferrivgninaetinisos fori tansfiértihg rthe Iveafeubetiveen @ plucaliy sifngansfertingand a
substrate receiving/delivering position is provided in each substrate 10

pr ocessi ngPastiens alongngglirectiom X etn iamgy nefc thenipbwality of polishéng fupits; a first
transferring the éﬁﬁbst,rate etween a plurality of transferring positions

i ncl udi ng &Y VSRS (1RRCBAUPRHIBRASEY it | 4 §OBRD {9 gvfich shey figst transferring

e enen R BT B0 bR A e SRl oy S
ti f i irts i ided,at the ¢t f [
osi t1 ons. SeHinB 4 baRL BeRieBs BRSARCHBIEng DubhRBLY FeshBohd fFeRErT car
transfesri po AREHANY Elﬁ}al'tﬂ; S?EIQhﬂg%HQVi@?sf dr;a'hge@ﬁpf ﬁltedgtferr}lilﬂgctl H{rgﬁﬁ)ﬂt a third
invention, there 1's provided a substrate processi hg apparatus having a

substrate paAFESHEHedhism! ﬂﬁ't%lisfl‘égri hfeflafong0) irBdidACs %rpgrrg lhfhpd di ng

a substrate, and a plurality of cleamn ng devices~for cleanin pr ocessed
substrat e, plutglits Wpsleaiing deviee£ 95d @ge@&ﬂ%aéiwagqlem@mg%é&gﬁtsinrui_ﬁﬂ@gd at 1€

plurality 20 of cleaning devices are arranged al ong a predetermne

di recti on; pesiton hie seltict rthe esepomt esaisfegring pacchianismc QT ieeshiad ttiRfdsig | ng
mechani sm having a hol di ng mechani sm for detachably hol di ng the workpiece
in the respwechdnism dire an¢essiblgefor ceesiving \andt dediakting ey water riethenn they §econd
vertical ly nmovjng the hol ding mechanism and a noving nechani smfor noving
t he hoP%i n§raneringingehanismy aag thecthird trapsfersinganechgnism. t he cl eani ng 25

devi ces. Accordi Ir&g t(()l. a sixth aspect of Ehe present .invention, there is
provi ded a subst PREFIMEIE aJuslisred aspert-afithe Present Arveation Arensrsiag machiseder a

lurality of wafer cassettes arrange |l ong a.predeterm ned direction; a
PLTSE 1 andveriehe SRR o5 1SR BRYATRe frs NPy i egpe pochantsm.

According to a preferred aspect of the present invention, a loading/unloading

section, a polishing section for polishing a wafer, and a cleaning section for cleaning the
25  wafer polished in the polishing section are partitioned by partition walls, and the first
transferring mechanism is disposed in the loading/unloading section, the second
transferring mechanism is disposed in the polishing section, and the third transferring

mechanism is disposed in the cleaning section.



an array of the wafer cassettes; a plurality of polishing units arranged in
a predeterm ned direction, each of the polishing units including a
substrate hol ding portion for holding a substrate; a second transferring
mechani smfor transferring the substrate between a plurality of
transferring positions along a direction of an array of the plurality of

pol i shing 5 unit&ccording tgra prefesied;aspech of ithecpresrnt mrention. Npeaingp &yealloniing
position tg which the first transferri mechani.sm and t he second
transferri ﬁtf W@éﬁ%?%dé‘frgt K rgleggp thepartition yralls prdeshutresscapabile ef

Substrate e first transferring.nechani smand the second
transferri ?génﬁ&ﬂr}ﬁ]‘%’lgﬁwg grepﬂrﬂ¥1§?qs?t3ﬁ%?peg'f'&ﬁ? g alls , anged in a
predet ermi ned di On; i t fearyi ani: or, _transfersing
the wafer al ong é\%g%]dgl%rtggat P %ﬁér%fi i{asﬁ&zlror §}§/é @%S{Iﬁg i J?é?l tﬁ’?)}%ﬁ’f“@l‘@%@%
devi ces¢ apg+a.s ecelLvt ol deld ver] | I Rtion
o whi ch | RSTSBz A RRSBRERCHIND aHF the Elehilfl TESIOUE Tl BB ot
mechani sm a4& @r&essi bl e for receiving and delivering the substrate between
t he second transferring nechanismand the third transferring nmechanism 15
According to a savestdthgashesiefepled tAspech O SR brebehY BiVeh@bh, airfi8dischirghd Gonfied a
substrate processi ng apparatus having a transferring nechani smfor
transferri tig doadibhgunlabding chevtion; ethe z @dlishing hsection, handl r éties f @¢aningy sEegdhani sm
conpri ses adgl urality of transfer stages for transferring the substrate

bet ween a pidgperidently off ¢achnather r Fughemsiitt imaysbe alisharged ifsom rthe rpherdlitynod a
drivi n:I:] transfer stage driven by a driving nmechanism a driven 20 transfer
stage 1@ f plishingunits adapendentlyof sachfatherandimmay bpdischarged frowmithé pluraligy ofie
driven transfer stage . s provided at a transferring position for the driven
t ransfer sPE@’é‘.ﬂgW‘t’lﬁess‘H ¢pengdenilyof saehether, when the driven transfer stage is
to be noved over ,the transferrin ositio rovided wth, the stopper, the
driven transfer SCSYdnSstq & Prsf %ﬁaﬂiﬁcf H?rél @\eo%é?n.t inNentiong rthe tranateging, en

transfer sta i S curate sitioned at the 25 transferrin i tion.
Wien the r 88%5%‘%% \)/éﬁiersa?ﬁ%‘?‘!eﬁmgs?%{ﬂgg ’ﬂ%ﬁg‘ﬁmﬁ?‘f mg@éﬁtwoggplg%gecgy YEHE the
novenent of .f r tive fgr .be contrqgl |l ed b Jd Vi n
mechani smBB%IQ%SdZ%p?% H/Pe %gggc I véélﬁrggl sﬁ @i?S s%lgg S. “ao{}%\?‘éﬂ’{g’ ‘%’E}(Y,Ffm

dri vi ngs TeehRRiR PRUSEiRE ARPAERIdRg! e b@&fémek»@é&ethﬁg&%&“t sfefridg'®
present invention, a 9 plorality o Frans_er stages can sinultaneously be
nmoved and agehdménelaid RRG tdp ARTishdisgIRd df thé! thehsPREAR Pbsifdns HsCAE A didpiee an
ei ght h aspect of the present iTnvention, there is provided a substra?e

pr ocessi ng rapiyaigidelivefing pogtiensf i | m t hi ckness nmeasuring device for neasuring
a 5 filmthickness of a substrate, the substrate processing apparatus
characteri zed i nAcbartlingt tve af ptefartedi aspeets of e puesentg imleniia@e £ dipr temess
reversing and hol di ng mechani smfor hol ding and reversing the substrate, a
filmthi ckimesspringadayidentpr upsasuriiias p ddmdthinkinessaoft thalwafer is disposed betateen the
direction with respect to the reversing and hol di ng nmechanism and a

t ransf &9 ri BeFORL Eecshvingideliyering meshanism prgd thecleaningdesices. bet ween t he reversi ng
and hol ding 10 chanismand the filmthickness measuring unjt. According
to a preferred aSfe¥ m&ftota’rﬂe{?FrégéFRec? e Pressnt IPH@‘t{OPaﬁgr%sr ?‘F%ﬁﬁ‘é&%i sm
conpri ses uraki t. f hol din ortions, for holdi t.he. supstrate

Accor di ng ? g%ie DREF &P 1y Sgcsoﬂgctfaqﬁférrt'% mechantsp ainﬂ\ﬁeﬁ'g’i’%?f,rmg rection, of #he i ng
mechani sm | d : i | vii b rsispble. 15 According to a
preferred g’é 5“‘2&% ﬂigg ﬁ?%?%@%%‘égtnpeﬁﬁ%@#' iage?#ar%qel ﬁ)e{tzlset%agﬂ%’e%f the plurality of

hol di ng portions ' [ ' ritLon: fo iag.the
substrate under ﬁ%m‘%ﬁ?ﬁ? 8%%%83%? gﬁ]%b?’ge sgﬁ)tnllh{rllt log’s%gglglgf%r?ﬁh@gﬁé%sent

i nvent 29N, of Mgy wafep iRRY isedarfisheling hitcRAMES Sk N ramdaTing Uiredayd 80 1k
reversing machine for reversing a substrate, the substrate 20 processing
appar at us efafraetherthizé etanserting imechdiiisrh amesspobite 1GBREA B@ecONPri ses a hol di ng
mechani sm for hol ding the substrate, a rotational nmechanismfor rotating
t he substrate heAdcdrdingite ahmkfdined aspechafihe presamcineemionsthe steonddednsfetringy a
notch or an orientation flat formed in the substrate; and rotational

posi t i oni ngechanigie cempises atlimearstransfeitngmedchaased on detected result of the
sensor. 25 According to a preferred aspect of the present invention, the
reversi ng machi ne conprises a sensor for recognizing a code on the
substrate. According to a preferred aspegt of the present invention, the
hol di ng mechani sm of the reversing nmachi ne conprises at |east three
rotatable pins for holding the substrate, 10

-




and the rotational positioning of the substrate is perfornmed by controlling
rotation of at |east one of the pins. According to a preferred aspect of
the present invention, the holding nmechani smof the reversing machine
conprises a vacuum suction portion for attracting the substrate 5 under
vacuum suction and rqtating the substra and the rotational positioning
of the subst r at eAFCOTRBEE A eg;j éﬁ?ﬁ’??%q[q%? RECSERIIBY SN tf@hﬁ“f@@élﬁfﬁ?’é@bt i on

h
v dod a8 %@ﬁ%ﬁ%ﬁ@%ﬁ%ﬁgﬁﬁ eﬁ%@t?afyls?pe??mﬁ%ﬁserf‘qrabé‘éﬁaétiq%”ogﬂfp%%& Rithg
t t shin
sur f ace. on MerEgraRrAek i hefenth AY s RiieRy Bt §ql%‘fs %ﬁﬁ" cterized in
that: a sensor fgﬁ%ﬂgﬁgcfo' Q.gfoﬁrtﬂoésgg £ Obf ﬂga gfellsé:‘tﬂt @Lérﬁ tﬂére éix%slded a

substrate held by op ring 1s dIspose

ot at! ogal ARk Riching by due Y RpRriIRy @;m&%dpfgéegggg ﬁ%téjﬁltcﬁ‘&k%

result of the sensor Descri aw ngs

vi ew show gghsateCRlig Forfidn IBFHOIdiRY aasM{rat%hltﬁw sERRAfeAbidReRRFO ﬂiaf’aﬂust 0 an
enbodi nent of the present invention; FIG I's a perspective view show ng

an out | i neclfradté&rtzeddh ithdii agn@@ﬁ@hﬁbht&llﬁﬁ%mmbﬂlngt& substiateGldidd PREbn3Ef ar e
views showi ng front | oading portions in the polishing 20 apparatus shown in
FIG 1, FIthe 8ubsirateapriocessingviuritvbetwednFi @rediieriined pogittory iveitkiin héS.substiase a
side view of a first transfer robot in the polishing apparatus shown in
FIG 1; FI procBssing unitcangsassubsirate oeiving/delivefing ppsitioss b prgvidpp ar edch substate di ng
to the present invention; 25 FIG, 6 is a plan view show ng a hand of a
first 19 angrosessingouit; admardﬁrﬁgfqr@namphmsr@ ibravided forgfanstesring the shbstrate

i nvention; FIG 7 fge view, partly jin cross section, show ng a

structure BftwgeR applw'a transéerpipg ipeﬁtlwgs inglyding; the substiate Teqeiing/defivering

positions; and a receiving/delivering mechanism for receiving and delivering the substrate

between the linear transferring mechanism and the substrate holding portions of the
substrate processing units is provided at the transferring positions as the substrate
15  receiving/delivering positions in the linear transferring mechanism.

According to a fifth aspect of the present invention, there is provided a substrate
processing apparatus having a substrate processing unit including a substrate holding
portion for holding a substrate, and a plurality of cleaning devices for cleaning a
processed substrate, the substrate processing apparatus characterized in that: the plurality

20  of cleaning devices are arranged along a predetermined direction; and the substrate
processing apparatus comprises a transferring mechanism having a holding mechanism
for detachably holding the workpiece in the respective cleaning devices, a vertically
moving mechanism for vertically moving the holding mechanism, and a moving
mechanism for moving the holding mechanism in a direction of an array of the cleaning

25  devices.

According to a sixth aspect of the present invention, there is provided a substrate
processing apparatus, characterized by comprising: a plurality of wafer cassettes arranged

along a predetermined direction; a first transferring mechanism movable in a direction of



FIG 8 is a vertical cross-sectional view showng a dresser in the _
pol i shing apparatus shown in FIG 1 and shows a dianond dresser; FIG 9 is
a vertical cross-sectional view showing a dresser in the polishing
apparat us shown in FIG 1 and shows a brush dresser; 5 FIG 10 is a front
view of a first linear transporter in the polishing apparatus shown in FIG
1; FIG 113pgrgy ;9|f the welencassetes ply@aht}tpépollszlm&surawfarranged/mevamrlmnmgeca
second |in ar trans 9@%@ [1 t he poljshing apparatus shown in FIG 1; 10
%‘B’e FPP

FIG 13 is geﬁloélne %hln&zmtﬁn@dlwméhﬁ&ra@mlﬁn& portwnsfos heldingga a
reversing chi e |nth %shln aratys shown |ngIG 1, FIG 14Ais a
pl an vi ew, 'é a S‘iCZ?B N3Tesiigge MSPa ke (ransferping Lhe substragh be@yyeem Gh

; h dt f in the
pol | shi ng 78T éﬁz%ﬁﬁms rifqtsbeﬁ% lﬁﬁ% ol g irpigh o%%f%@r:soéﬁwfnl@émty of polsting

- t ol.i shin ra 0

Cr 055, S5 WREa Y oSN G e il NEpRGLELRSHARE R e oM

|'i shi I
Expl anat or 3 RoS KIS rRORM) ", e S E%gﬁeﬂnéﬁ”wﬂé%%%% a*%%c?é&lb‘fé 207

per spect i veedéiveng ﬁﬁtpﬂéli\&nﬂgtth@&ﬂfs%te%h‘t@veélﬁth%rfﬁ'stpf?éds?é?h n?e@ﬂﬁ{lﬁ'fl Yhd Shown
in FIG 1; FIG 20 is a front viewof FIG 19; 25 Is a plan view of

FIG 19; Fié#nd22insfading?Brechamsdd; chuglialigy ust tclén‘mr{ghaiefvrceélsmingwl fn sfrown
'n FIG 19 predetermmed direction,; a third transferring mechanism for transferring the wafer along a

10  direction of an array of the plurality of cleaning devices; and a second
receiving/delivering mechanism disposed at a position to which the second transferring
mechanism and the third transferring mechanism are accessible for receiving and
delivering the substrate between the second transferring mechanism and the third
transferring mechanism.

15 According to a seventh aspect of the present invention, there is provided a
substrate processing apparatus having a transferring mechanism for transferring a
substrate, characterized in that: the transferring mechanism comprises a plurality of
transfer stages for transferring the substrate between a plurality of transferring positions; a
shaft is inserted into a driving transfer stage driven by a driving mechanism; a driven

20  transfer stage is fixed to an end of the shaft; and a stopper for positioning the driven
transfer stage is provided at a transferring position for the driven transfer stage.

With such an arrangement, when the driven transfer stage is to be moved over
the transferring position provided with the stopper, the driven transfer stage is restricted
by the stopper. Therefore, the driven transfer stage is accurately positioned at the

25  transferring position. When the respective transfer stages have different strokes of
movement, the movement of the respective transfer stages can be controlled by driving
mechanisms provided in the respective transfer stages. However, such driving

mechanisms cause the apparatus to become large. According to the present invention, a



FIG 22Ais a plan view, and FIG 22Bis a front view, FIGS 23A and 23B
are views explanatory of operation of the transfer unit 12 shown in FIG
19, FIG 23A is a horizontal cross-sectional view, and FIG 23B is a
vertical cross-sectional view, FIGS. 24A through 24J are views explanatory
of operation of a filmthickness neasuri ng) devi ce provided instead of a
reversing PEERtYOf trangferstagesican sioudtanenyslybernegd a8 Accuratehgpositibhed by one ews
expl anatory, of operation of the filmthickness nmeasuring device provided

i nst ead of &Y ¢cbapi§Machi ne in a cleaning section; FIGS. 26A through 26F

are views explangtory,. of operation of the filmthickness nmeasuring, device
provi ded i nslto ead%oél%%ﬂgiﬂ@tﬁﬁﬂ?%e&i theapresedt Anyrytionc thepm is pravisledog p

' ' . f N f the first 10
imear tr ancupieoORBhe dgbh S niBe B0 e g et Sefesstor meastigsigh
28D ar es5ScChgiBhickndk %‘P’lﬁ sﬁlﬁﬂa%‘%@%%Fggteﬁf%g%gp%@hc ki rt%fﬁg%@ﬁ%%gbf are

transporter when serial processin P b . ¥ : e

h ti ] i 0 r 0 fLr _
sohemat |0 MIABIELATALAIeOleRBE CoHpOROL NGO Bl hOORY HEAIRBRTEET |
views expl apmifY ahd¥evarBing #d @Bstedte L In] thickheds BERNrifd ?ﬁﬁgﬁgés@& sYfAeRaey | 2l
processing is perfornmed; FIGS. 31A through 31D are sthenatic Vi ews

expl anat or yn af vaﬂeﬂaﬂi}rwﬁoﬁfwtth&egﬁ@pw thé ReRksihd ARG PRVIiRE NODANREY AU a
processing is perfornmed; FIGS. 32A through 32D are schenatic views

expl anat or yrap$femmgrmaedhanisorf for hen@Brringcthe dubstiagabetivean teakiasinghaad Woling!
processing is perforned; FIGS. 33A through 33E are schematic views

expl andf or yneghanigre ead therfilor thidkessensasaring uréar transporter when seri al
processing is perforned; FIGS. 34A through 34D are schenmatic views
expl anatory of oﬁép%ﬁdprgn tfa preferred aspect of the present invention, the transferring

mechanism comprises a plurality of holding portions for holding the substrate.
According to a preferred aspect of the present invention, the transferring
mechanism is arranged so as to be vertically reversible.

15 According to a preferred aspect of the present invention, at least one of the
plurality of holding portions comprises a suction holding portion for attracting the
substrate under vacuum suction.

According to a ninth aspect of the present invention, there is provided a substrate
processing apparatus having a reversing machine for reversing a substrate, the substrate

20  processing apparatus characterized in that: the reversing machine comprises a holding
mechanism for holding the substrate, a rotational mechanism for rotating the substrate
held by the holding mechanism, and a sensor for detecting a notch or an orientation flat
formed in the substrate; and rotational positioning of the substrate is performed based on
detected result of the sensor.

25 According to a preferred aspect of the present invention, the reversing machine
comprises a sensor for recognizing a code on the substrate.

According to a preferred aspect of the present invention, the holding mechanism

of the reversing machine comprises at least three rotatable pins for holding the substrate,

10



linear transporter when parallel processing is performed; 25 FIGS. 35A

t hrough 35D are schenmatic views explanatory of operation of the first

linear transporter when parallel processing is perfornmed; FIGS. 36A through
36E are schematic views explanatory of operation of the first |inear
transporter when parallel processing is perforned; 13 FI GS. 37A through

37D are scRafdhs rotgangkpesioning pbihe wbstsste imperformstl byheongrotimgdrotatioaaf at

transporter when Lal lel processing is perforned; FIGS. 38A through 38D
are schenatl‘?aét%ee&g ®RBF-anatory of operation of the 5 secggi I ihnearh .
o sehemat i o vi AREOIAS B pBIe cBrathsk 5 e HReRsn Ientioac tcholdine mechanism
| 1 el . i i f d; .. Fl 40 i.s schematic
ber opect | vt St BRR i GIFERERS el sudbR domen & afigeiies mgﬁ%m
| Lon- F A | erspective .vi.ew Wi ng
o rever S naier |RUEHR! flon Bhirofitly e SyUREART DA S EARRGR! prStfEE al ke
45V FOtL 00, sAhald Cpofidmibd ty ARl Yoo Br SEALANRLucHbf offon”! O 214 I C

42 is a schematic perspecti've vie OW ng a reversin chine according to

anot her enbodi mecceididg® are@hAtiect HBE bidbnt iﬁ%‘iiltigﬁ,%%r 3 %@V@ﬁ%%@smég of

perspective view showing a top ring according to another . Iment”® of
t he presentapparxBphaving aGRtibhilPebld MithGepdlhing stHhed Afd h Y Ahg Qfl' ﬁe&%g shing
apparatus according to enbodi nents of the present invention Wll" be
workpiece against the polishing surface on the polishing table, the polishing apparatus
10 characterized in that: a sensor for detecting a notch or an orientation flat of the substrate
held by the top ring is disposed below the top ring; and rotational positioning of the

substrate is performed based on detected result of the sensor.

Brief Description of Drawings

15 FIG. 1 is a plan view showing an entire arrangement of a polishing apparatus

according to an embodiment of the present invention;

FIG. 2 is a perspective view showing an outline of the polishing apparatus shown

in FIG. 1;
FIGS. 3A and 3B are views showing front loading portions in the polishing
20  apparatus shown in FIG. 1, FIG. 3A is a front view, and FIG. 3B is a side view;

FIG. 4 is a side view of a first transfer robot in the polishing apparatus shown in

FIG. 1;

FIG. 5 is a cross-sectional view of a polishing apparatus according to the present

invention;

25 FIG. 6 is a plan view showing a hand of a first transfer robot according to

another embodiment of the present invention;

FIG. 7 is a side view, partly in cross section, showing a structure of a top ring in

the polishing apparatus shown in FIG. 1;

11



20 25 described below in detail with reference to the acconpanying
drawings. FIG 1 is a plan view showing an entire arrangenent of a

pol i shi ng apparatus according to an enbodi nent of the present invention,
and FIG 2 is a perspective view showi ng an outline of the polishing
apparatus shown in FIG 1. As shown in FIG 1, the polishing apparatus in
the present enbodiltfest ishtyericabgeisprgectionsl viewesharingilaadresser m thecpalisking
interior of the housin I:'J1 | s divided into a | oadi ng/unl oadi ng section 2, a
pol i shi ng <LBRIAYS 5@""(‘33’, ﬁ-lb)l,angﬁ ws ¢ dmondgresseri i on 4 by partition walls 1

a, 1 b, and 1 c. e 4 nadi ng/ unl oadi ng. section 2, the polishing sections
3a, 3b, and the ﬁ@aﬁi K2 é’&@’ccﬂgﬁm&s'é?fgoag‘s@ﬁm éhPW%@pEW%tlw fpolishing

ot her, and ajr. i sch fromthese ctions independently of each
other. The B%ra‘li“?mé%%fg‘gﬁaﬁgﬁg agggﬁc}%%a Enﬁégre?%’ or mare front |oading

portiong 20 (thr 144 ;. | . n Hodi nent ) .on which..a.waf er
cassette which s?g(r} 'ego af lf;fr r%g(re\'l%& %Zg"mh{?g Elgg%rt Spos ‘F%‘HEW?‘% pBPQE’é% APRRYF | ot
| oadi ng porshj,‘gﬂ%ﬁﬁ}_qr;e arranged adj acent to each other along a width

direction of the polishing apparatus (a direction perpendicular to a

| ongi tudi nal di r @Gi PRis@fplid@eRVFIFIG! 1@ apparatus). The front | oading
portions 20 can 5 receive thereon an open cassette, an SMF (Standard

Manuf act uri ng | nFEGS agey aphent GiewashoRily @Feasid ﬁl@éui*it%s%&{écriiﬁ%g’%)ishiﬂ@e
SM F and FOUP have a hernetically seal ed contai ner which houses a wafer
cassette thppaatos amiveoMdGs1jt with a partition wall so as to maintain the
interior of the container as an environnent independent of an external
space. lfurt her, e 1bdiplay viewad@lGglZecti on 2 has a novi ng nechani sm 21
extending 10 in a direction along which the front |oading portions 20 are
arranged, and a Fi@8t 14Aandf B prepviews Zhowingbi eevstsing wachjing rin ahelipobsitingn

al ong which the fer ¢ ttes are arranged is provided on the novin
mechani sm 3BP3atus s ‘?W%lnaff(gﬂsfé@ i o plam vieweand FIG; 14B 4 fsishe w%qzart%z is
accessible.to the wafer ssettes nounted on the front | oading portions 20
by movi ng ShPRESS %’r?ﬁFﬁ‘gcﬁ@hi sm21. The first transfer robot 22 has two
hands 15 i ncl udi a r hand and | awer hand,  For, exanpl e, the uypper
hand is used for @?(g.t Esr ?ﬁg“ PeEiiye é’b%gm%‘f’g\ﬁaﬁ‘eg?nq transter r\?ﬁ‘%?;‘l“ t@%\é’ggﬁbﬂ'&g, and
t he | oyer 1S shiv&flin ransferring a sem conductor wafer before being
pol i shed. '?’ us?ﬁlig‘ﬁe upl;l)leF?Gatrll’d | ower hands can be used for different

pur poses. Becausgighees!i9afivRgickin k Clil@n Sy i.nt:gi: ned as
t he cl eanest 20 area, tﬁgdjgvﬁltg{ec?‘li g@%f&?ﬁgﬁl %1{'?1 i%%/“ﬁﬁ?%agﬁ%g%gé@?g&%gz
cont i nuous ayparmussieowies FIG. & pressure higher than any one of pressures of
the exterior of the apparatus, the polishing section 3, and the cl eaning
section 4. FurthEIG. &7 fis lat esrtiéaArcrossisectional vidwowhowing\d Eﬁlsh%r Gh €Rd palidhidg | ter
such as HEPA filter or ULPA filter is provided above the noving nmechani sm
21 of the fppasatus shovafiarFIGobot 22, and clean air from which particles,
toxic 25 steam and toxic gas have been renoved by the filter fan unit is
contint®usly ej eEHEY 184 thronghnl Sk are dievescexplanatotin of ppdratichi ofghs pushienshodvn
serves as a for polishing a sem conductor wafer and conprises a first
pol i shi ng g@éﬁgg 3a having a first polishing unit 30A and a second 15
polishing unit 3 d a second polishing section 3b having a third

pol i shing unit 3g%a@c}ls?f RETREERY g‘FWsﬂ??PW 2 thransfermitaia the palishing snaratus ¢ he
first poli §1}f5x{i9 g;gbt 130A, t he second polishing unit 30B, the third

pol i shing uni Kl , ahd the fourth polishing unit 30D are arranged al ong

t he | ongi t udi nal gt r L . | ighi ng apparatus. 5 As shown in FIG
1, the first pol Fgﬁnzﬁgghg{b{@ 18%1)?5‘?”%:[%% a polishing table 300A having a

pol i shasig sur f acpidHArie e Plandidwee Fi@Ye301A for holding a sem conduct or
waf er and pressing the séem conduct or wafer agai nst the polishing table 300A

to polish the waFESS. 2A08ld 2B v h ehbckifpi ¥f MeTdhGelRarsHoNn RUAE YHNI 2
polishing liquid or a dressing liquid (e.g., water) onto the polishing

t abl e 300AFIG 2es agriarBUaw, 4my FIG 23Biing flohevidd): pol i shing tabl e 300A, and an
atom zer 304A having one or nore nozzles for ejecting a mxture of a liquid
(e.g., pure wat eFIGan2BA agds23Be arp. yiewist expipmalory rof sopegitioni afethe Stratisfer tugiar d
the polishing surface. Simlarly, the second polishing unit 30B conprises a
polishing table 300B, a top ring 301B, a polishing liquid supply nozzle
302B, a dresser 303B, and an atom zer 3(}%8. The third polishing unit 30C
conprises a polishing table 300C, a top I5 ring 301C, a polishing liquid
supply nozzl e 302C, a dresser 303C, and an atom zer 304C. The fourth
polishing unit 30D conprises a polishing table 300D, a top ring 301D, a
polishing liquid supply nozzle 302D, a dresser 303D, and an atom zer 304D.
A first linear transporter 5 is disposed between the first polishing unit

~ NN o o o NS N - . ~ N 1




16 transferring position TP3, and a vertically novable lifter 35 is

di sposed below the fourth transferring position TP4. A second |inear
transporter 6 is disposed in the second polishing section 3b adjacent to
the first linear transporter 5 as a second (linear) transferring nmechani sm
for 5 transferring_a wafer between three transferring positions |ocated

al ong the Fhayg ﬂ%%ﬁ‘ﬁaﬂ%ﬂ%c@%r\s eaharizpntgl crasersecsiopalngieyosnd ildG. £8B, isea
sixth transferring position TP6, and a seventh transferring position TP7 in
t he order V?f&ﬁ?ltqﬁ%%ssat&ﬂnﬁgwam oadi ng section 2). A vertically novable

lift 36 is di | t.h ifth t f i it T f. th
e S5 1 o s el e, L snglereing Resen TeE ol il
transt or 1 Hge83heldedfe diyIicinBfh & PUTIShe Ml AR RRE e Bt st urry
I's usedsat the tﬁ@&%ﬁ?gﬁ&@;&im’mé Olﬁwg%gf)lﬁ:ﬂtg éfecgate%a(?i%n%fit e hﬁ?tfﬂ&l{nte st
area. Therefore, air i's discharged around the respective polishing tables

SO as to prRYKIIngRRVIc ptRIdddndtbRl §TQ! deslisin fiink G i tering. The
pressure of the |gnt eri gr of tﬂe pol i sﬁi ngl ggiat%i o'ﬁ Ba?ge%rlgg]gé?%\%\lbr t han t he

15 pressures of FIGS.@6AeihreigheFtd16 vt akplargtor) Sopetion WTh Hint LR SRiesY
section 4, and the | oadi ng/unl oading section 2 to prevent scattering of
parti cl es. nidasuring\devide pedvidedi ingeatleftasrediving akuenin: iRk eleRhiay isé@idnbel ow t he
polishing tables, and filters (not shown) are provi ded above the polishing
t abl es when t he BEp&r2dAuthroughi2Tbtak kawnmatic aieyvsexphnatothef operaion f chectist
room Clean air in the clean roomis ejected through the discharging ducts,
or cl ebhedlipenr fiapsposter pvhien satial prosesgingtinperfottedr s to form a downward fl ow.
The cleaning sectjon 4 serves as an area for cleaning a sem conductor wafer
whi ch has been pBIGSREA through28Pa1e sehematic viswsexplanptonselopsration of thetfirghsf er

reversing a wafer received fromthe

robot 40, reversin chine 41 for
second traﬁg?aé:{rapﬂ)é’ﬁr%?“ P13 PrOCESSHR S Derd § 42-45 for cleaning a

' duct ' h | i shed, 25 d t f it 46
erving as a t i PP PapcPeniEn 298 e R vl xBlicr@n ofperdiartinoeen
t he reversgg&rﬁﬁ%ﬁoﬁ]ﬁr%‘:@&giaﬁ E%C%ﬁﬁiqﬁﬁgfﬁ&v' ces 42-45. The second

transfer r e reversi ) eghd t he cl eani ng devi ces 42-45

are arf@nged in gREd atlhp&%ht j ' j ' ' its
(not shown) havi ng %%?fb‘ean I r3bPi 4@8‘?{%{?@&: ??WS%;’)‘P%\%%@BO% c?tatéﬁ[l ﬁfga{é f'(ia{-gt{ni ng
devi ces 42tifgar $AnsporleP whN bdrAVpIoENinR) i€ Pt nair, fromuwhich particles
have been renoved, in a downward direction. Further, the interior of the

cl eani ng sect i onFHKGS.s3 RO Mlifotgto 33Dyargtichémdtitediedt expRASBHEUBE opérafish of g
that of the polishing section 3 to prevent particles fromflow ng fromthe
pol i shi ng s&ond tinedd tiansportehwhén sdriabpiocessingdt perforfnedThe front | oadi ng
portions 20 of the |oading/unloading sections 2 will be described bel ow.

FI GS. 3A and 3B BHeS.\32wshrohgin32D arhechematic Viewsdiemplapatotyi ofisp@dtiot-bf5the3A i s
a front view, and FIG 3B is_a side view. As shown in FIGS. 3A and 3B, the
front FdadpesgneEpeardransnoricawhen sesialipregessingdanenfermedage 201 for nounting a
waf er cassette 1&@%0 on t he apgar atus. The | oadi ng/unl oadi ng stage 201 has
a positioni ng neblEhi L ithropsl 38K rare sehematicodrws GxPiRBYIPBIIOR BPeratier of the
shape of a_|l ower. portion of the wafer cassette . 200. Therefore, the cassette
is held i nsetcﬁ\é\@glgé)?é tgggqoﬁeaw%%%qggl/grroc?%glgdéggr&rp@di s placed on the

| oadi ng/ unl oadi i AT, f f set 0 i

ot ect od by s bur IG5 SR 34D U HeFRBE Sfeviexblifatt] & opBERE b s [ 1

proper 15 Ragi tadihorrt EThaABroRkifiEls BAOAE 202 are disposed above and
(0] a et

bel ow t he cassette 200 s t 't ght en thé transm ssion optical

sensorgs 202 i s bFreked Arcughd5Brark E@{enﬁfieivﬁ%%xbraﬁﬂbm(ﬁﬁﬁxgit%%?ﬂ%%stby a

predeterm ned |l ength to detéct projection of the wafer an erm ne

whet her  vafigeas tahsoPleORREN Yarilé] ProRskinglispRABARL; Ve Sl ots of the cassette
200. If projection of a water is detected, then an interlocking nechani sm
is operated to cBIGS @6AXMrdugh 36Eras¢ schematié efews@planétdry ¢f cpemtiohiofche first
mechani sm 203, and the |like so as not to access the front |oading portion
20. Anal ysliseastransportenybemparallel @dodessing SPErformet;a may be utilized to detect
projection of a wafer, or alternatively a reflection-type sensor which
detects reflected Iight froman end surface of a wafer into which light is
emtted may be utilized to detect projeggion of a wafer. 25 Dumy waf er
stations 204 are disposed bel ow the respective | oadi ng/unl oadi ng st ages
201. Each of the dummy wafer stations 204 can receive one or nore wafers
pl aced t hereon, and, for exanple, a dunmy wafer used for stabilizing a
polishing surface before a product wafer is processed, or a QC (Quality
Control) wafer to be transferred for 18




obt ai ning the conditions of the polishing apparatus nmay be held in the
dummy wafer stations 204. The dummy wafer station 204 has sensors 205

provi ded therein for detecting the presence of a wafer, and thus the
sensors 205 can detect whether a wafer is held in the dummy wafer station
204. Wen no cassette 200 is placed on the 5 | oadi ng/unl oading stage 201,

t he | oadi ng/ unl oglﬁ%g%‘béb@uzgﬁpo@r&t%helamglewseex aaptogy) of@petation jof tthel t o
pl ace a wafer nual ly on th dumr}/ waf er station 204. According to a

st andar d pr“"o"t?@g?ﬁ‘%*}rt%?né%?ét“f n pargllelnrperssingtserestormedr t ed therein is pl aced

f th ' | oading stages. 201, and th hi.ng of th
v or% §5 per f or RIS THoreeR SHL e disbn " SaHEioR PREREion ot bt i ng
whi ch waf er_j s ko he delivered t h.d fer station 204. Th
ol oot oa wershd iBeatdSoont Wby hilel ACSbE T BbPret ne cummy waier

i ons204 b i f . which i ible.
Cacsetts 200 and 106 oty Ga ap e iEhermlo, WS LapRaRBRE OBkt e} o oo

may be pl a@&%n@ﬂn%&ra‘ﬁﬁ%ﬂ@Jh@ﬁgﬁrailﬂﬁg&%gsi [ g %B%g whi ch then serves as

a dunmmy wafer station. fer searchi chani'sns are di sposed bel ow

the respective 15IG.040lisgkeHRRAE IpREpeRIe IS sROWing(d ﬁolﬁ%m@'uﬁeﬁﬁ&bnﬁﬁg&d ons
are provided, the wafer searching nechani sns 203 are di sposed bel ow T he
dummy waf eanstherténbiglimentof tieggredensid@emivnng mechani sm 203 is vertically
novabl e by a driving source (pulse notor) 206 and has wafer searching
sensors 207 nounFHE. diAt ip acscleentatier patpeciie nvieheshonditg & aavettihg Imachine
mechani sms 203 are not in operation for wafer searching, the wafer

sear chilfg 2ccondivgdnianothep @badimdnt|of the presshiinvoytiqu sintli FiG. 448 dshaiprtly t hi n
the apparatus, in order not to interfere with other operating nenbers. The
waf er sear EMisfrgectiondoriew 9bF1G4d Adi sposed i n confronting relation to each

ot her such that H h‘{ .travEI i ng between the wafer searching sensors 207
passes horizonta @ Jisgughemstie Resspsetiyeviswrhqwing & ipvarsingonnehing srsorsting he

front | oadin ortions. 20 waf er searching operation is perfornmed as

fol lons. 2% %M@Pag‘é‘*ﬂ 8&“?‘1@“??8‘3:%5%“2‘91“2%@ noves upward from a position
bel ow t he dummy ef~ Sst.aty 04 .to a position.above a final.slot in the
cassette 200 and '6{13 l%\?ség%v?\cr&e\é%pgc?‘f) VIRY SBOWINg 3, 10P S ARCOTHIBAR AROtGRT er
st at i ofs 20 l L . the wafer searching sensors 207 count

t he nu?r%eré@?%ﬁﬁﬁgoétﬁg?r%qﬁgﬁ?n'i s interrupted by 19 a wafer, thereby
counting the nunber of wafers. At that tine, the wafer searching nechani sm
203 determ nes the positions of the wafers based on the pul ses of the pul se
not or 206 BesttMade YorQas9iigCOut fHedheditigliet er m ni ng which slots in the wafer
cassette 200 the wafers are inserted into. The wafer searchi ng mechani sm
203 al so has an dabpaligbiag appabtes ackerdiag ite)gmboditiehvf tigpresent Bivestich will be
obliquely inserted wafer when the |ight between the wafer searching sensors
207 i's i nt describedbelowrin detoid withorefsirertce e themccempanyiigdratvingsh eFiGiribie i pddn

pul ses_that . is greater than the nunber of pulses corresponding to a spacing
bet weef? t h¥ied] owingan eptire agangemendoin palishing apparpius secording selemembodiment her |
a shutter Zg%i s di sposed between an opening portion in the wafer 10

cassette aftiihBrespparuttion anuFlQ. 3 ds o Raasneptiviovienl shayying anaeutling f der .
{ne appar aPHEHE RN Bpv5 081G £r o e HOhahe Prlbhne wpvere s
bot 22 t : fromih tte Partiti |]s 209
provi ded bBEREEa PR i d foiue R titRolBR G antBebuiaotife boien Gt
f th ldiided S - . 5
cassette 1 orropies 3 s PAARRARI AR Clior 2 & RAB RS IT 3Lln R0 and s

adj aceps C@l%ﬁtﬂﬁ$ Qe by patticAPRAIRL 10N, BRPIS 2Pk R)Fa@in@/uﬂl@agﬁl deBidd 9Nt of

the respective front |oading portions 20 for separating-the Inferior of the
appar at us fleqpolishiag 8¥itiink Ga, 36, ahl @ha BRI AL ¥Sotion Meard AendI maépe%dé&é&mg

mechani sm and a sensor 211 for detecting whether the door 210 is opened 20
or cl osed. eathaxthdrhandagipia dischargedfrom thesersadtions independdandy 6f it oftiee | ocked by
t he | ocki ng mechani snms to protect the cassette and forestall danger to the
operator. |f anyThnbadingtintadmgrssctRb® has tivefdr nugre fiedt foading pogticna20 (thege od

of tinme, then an alarmis issued. The follow ng two nethods may be used in
order to place a cassette on one of the front |oading portion 20. 25 (1) A
cassette 200 having wafers therein is plgced directly on the front |oading
portion 20. This process is enployed when a chanber of a clean room facing

the front | oading portions 20 is relatively clean, e.g., it has a clean
room envi ronment of class 100 or |ower. 20 (2) Wien a chanber of a clean
room facing the front |oading portions 20 is relatively dirty, e.g., it has

a clean room environnment of class 1000 or higher, a cassette 200 is placed

. T T S F A T



10 or contracting an upper hand, an R2-axis 221-2 for extending or
contracting a |l ower hand, a Z-axis 222 for novenent in a vertical

direction, and an X-axis 223 for noving in a direction in which the
cassettes are arrayed. The Z-axis 222 of the robot may be incorporated in a
robot body, 224. The apparatus according to the present invention may enpl oy
a mechani sih i @WP@SE’BE@SH&HE)OO%W@&&M weater gessetice whigh wkores asuppbsr, ofahi ch

e B T et BBl BT RO B BASEELhNey o
I U N PR R e e R
then £ ! FAohGAURLF AR B RMREREARLNG, RS RLRab AR BEE o
oo e ssGELd Si Al B SIS AREROMARPRLAN DA e gL

sem conduckoUPAEr&kt Gpig DRifivaTRId).C XPRESIMAE 208 ﬁdt(lfé 'Hsvé_’r‘%‘h&rméﬂ%ﬁﬁﬁé ed

portion and supplies it to an adjacent clean room| 20. e opening 100a can
be cl osed byntginsewhick ablisés ARvEEH QAsRae therdand doved BiwithSa PirRG&s a8l so ke door
is opened to 25 formthe opening 100a. Before and after processing, and
when the appmtdh tise interior opthe dontainer akoar enviroamestsifldépend@ip af ad extbial space.
| oadi ng/ unl oadi ng section 2 and the wafer cassette portion fromeach ot her
for mai nt enance hurtherethe doadimgfunlodding fextion Aslwsta mevinGpechinism|2Alyexterdarg a
wafer is processed, the wafer cassette portion and the 21
| oadi n}ff unitoadireggionedengowhizh shefrant loading pdrtiond 80 arderranped, audna Spsh énansferThe
upper and | ower hands of the robot described above have a vacuumline and 5
10 15 can EAhSt &% capablecofumoving ithe diregtionyalengrwhigh thenwalsr easaettes ore uygnaged ind
can accurat elé{}/dtrantﬁfer a waf er irrgﬁpect' ve of disp|acenment of the wafer
oyideg o, the moviggemeg a%ﬁﬁJlr #ytransfeg meghanism, of he fitsh frapgiery f or

in a cassePt
SUBPOr 0, Pt PRELBl e VLS. LG GRS s OPRIL B b
sl bcaiild of 2 PO hATRHTL 0 OB EOE AL S MRS,

Ther ef or e, e Tecess suppor

a trangd er [eRRidY 96 ' [ cﬁ;@, t .&a@ Mﬁ? i | d up
fromthe cl gani“% de@?‘geﬂ%}gq&gdé_tl e \tq?dﬁg \MEgrnE)t _ lWa gruipéiaﬁag@slg}s?aﬁ% he
waf er cassgdliringa s&Ricbh@ittor WAkt O tHROWhfeP RadBite, | and- the URer’ BARISS used for
support-type hand is used to transfer a wafer after the wafer has been

cl eaned. Ftratdfering \Whesmithiriubiop evaférabcdoeobaid potsshed.” ETRES tiRUFRE tand i®Rehand,
a clean wafer that has been cl eaned can be prevented from being further
cont ami nat bahdsEaGhe dsedfondiffeteat pudpesaspper hand conprises a recess
support-type hand 225 and the | ower hand conprises an attraction-type hand
226. Wen the haBeeausg thereading/unloadipg sectionm2ineadmtabe medntained y plee ¢tleandst t he
presence 20 of a wafer on the hand can be detected by using a vacuum

swi t ch20 Whaisat Hie 1mistios off thepleadingynloadipg ospetion Acisseontinpeisht majmainpdeg a t he
presence of a wafer on the hand_can be detected, by using a proximty. sensor
such as a P@F%%Eﬂ&hlﬁtf P&NX RS G Pessurey ghthe pedsriosof Ef‘ea@@ﬁ%te% thg polisaing

t ' t. .t hand 225 i ible to th I [ devi
35 2nd t ne SRR Bl st4BRE: SR8 B Erg Wt S hi o opES Bevded bl o
to the f . ! . . . )
pol i shi ng. de (AR e R PR AR SUPLEA RIGL 16 ARG St Wk pidine
t f | t t i of I ti .
The hand shee R 21 4 e Rechalie 8pb S2 0 D o fropd SO PEHEIcE MR 2

peri phgs al stegh! dfdtoRic gas Wadeheeramevel b8 $reiHR i%%%m%fb‘ﬁklg Bld ift Pase

of the hand. When the novable clanp 228 is noved toward the cénter of the

waf er W t Bewnwdrdrdidestigipport ed and hel d by the supports 227. The 22

The polishing section 3 serves as an area for polishing a semiconductor wafer

and comprises a first polishing section 3a having a first polishing unit 30A and a second

15



presence of a wafer on the hand can be detected by neasuring the anmount of
stroke of the novable clanp 228. Here, a filmthickness neasurenent device
(I'n-1ine Thickness Mmitor: ITM for measuring a filmthickness of a wafer
may be provided at an upper portion of the first 5 transfer robot 22 in the

| oadi ng/ unl oadi ng section 2. Wen such a filmthickness neasurenment device
i s provi de@°lishing it 30B; andya second pplishine section Sbehavingea thindrpalishigriwits30C

e S L
e o et KR Pkl il B P i
ggedggl:i ?nggbzn ?cg éﬁgﬁ@%ﬂt gﬁ@ dlan?f?gg’%?l} W°§%‘B %%bl[i’asrﬁ{ﬁ% sect i'on 3wl
subst an%i ally t hgwssgﬁﬁ:l? rFl}?t' ulr’ gl,lélgﬁ% %ﬁ‘ﬁ?ﬁgﬁ’é‘ ltﬁ)(?,étcg%gfl?%h? lﬁ’gﬁ%‘ﬁﬁ\{%&ﬁ

will be desgoA hadingel Paﬁshil.{g Stacd ersdh @%P %&@eso?lﬁ%r%mig%a%hﬁ‘fynagcﬂ oth

or a grinding stone attached thereon, and the polishing pad or the grinding
st one f or mvaferpad pedssing tifeeimemdi@oP Whfes Agans eE SEHIAME table 980 £ o pdishithe
time of polishing, a polishing liquid is supplied onto the polisﬂing
surface of wafe, popolshinggliquith| sapBlyO0hozzie0 602 Aefop ubplpingga | polishidg Siuid Yorwzz!l e
302A. A sem conductor wafer to be polished is pressed against the polishing
surface bydmssingbquidife.gi, watgPamotiee pudishing atje BOGA adressend03A forairessipglthes hi ng
units may have a polishing surface in the formof a belt or a tape, and a
pol i shitg polishingetable 300, fand ranoftomizer B4 Arhasingagne erayoisenczelebiforeeieatingtn a
polishing suyrface, in t,hgeformof a table. FIG 7 is_a side view, partl3/ in
cross sect MERUWEHANNHA &8t Puretaler) a1d 2 ges (e@p NirpgenBOMaIm Jtamized statq towar

BR300 "1 or Caffeobgtishine, diees, O iﬁ@g@ﬁ%@@%ﬁ#@%ﬁ%ﬁfniﬁﬁ SEAPrISGHA f&eﬁ@?gz-?hﬁ
i 3 i 310 . i
vePer a0 BbiLsdtEs ooh e N8, B 9SKsta fialinpl oasle IPoHPR ShasSel 3R mRL e
bl 300A i i . | Al 210 ph f th
wafer, _and®s Hsipeaopr e Mled Siishiik ol 2. AlhnBhCh pRENA R Rloc Afor
bet weenps t hginpap1€] @Eolfsgilngﬁiﬁslﬁﬂ ?:'WE’QSMZ%QZB@ dr&Rer' 3 @hgﬂ&i)fn abff-dr SoqRde of

a material having rigidty, ceramcs or neta avi ng corrosion

resi st ance Tagdosrth fpbligsg it BOD ShRAPALRSS boli ' ; a
waf er hol di ng surfgce V\I/Eglch is formgd t??ofﬁfgﬁbﬁ g%@’u??ﬂ%eﬁégﬁ%lg?the
entire sur pelishing liquid supplyenoiB02D, pdess@B 08Dy Bhd af AbiniRg304B! t he
polishing surface. The wafer holding surface of the top ring body 3102 may
have a slightly Aofistlineaptransporeex S9sidisposeddepeemii thg fost polishing mait BOA el
wafer to be polished. The guide ring 3104 has an inner dianmeter slightly

| ar ger t hathersseond polishiag upit 30Beinihe grst polisting sectien dafed thescléaning sestion Af o

t he gu'é(ge ring 3103 @P‘d etaipned by the guide ring 10 3104. The top ring
body 3492 Ahd &GNty pqr§, teanstering gpechanizng rowansfarang e tvafer betwieen rfouswaf er

o TR A e e
contactin rface through.the thro -hgl.es 3108 .to sel.ectli.yely, and

| ocal | yI p?é@ g %5?‘%0&9 Hrag J'g NERPOHOR hs-c} 8‘ér§atir‘?f’§ errt'%pﬁ‘ﬂﬁl‘i’%h‘?ﬁgaléj? ?%Hfg‘
Further, a d.ve.nk i V. i ot s oles. 15,3108 to
Fitr oot 1 puERLRECGRERE PR, b REIAP Rl T I HOREA ERjor® 2 O |

ring body Belv@%ixg}gaéHi@é’ﬁ Rfrrr%rsif%"ﬁm?ér’reé‘eli‘%_arfr h kh = rsfsqrérfs?&‘?gb&% o&@lﬂe be

ej ected toward waf er through The through-holes o0 renove the wafer

fromthe tRadinghmidadihy setfien 211 didpoSedCatine the fitst WebhSferrifigtFsbitnt TP Elopak ai r
or gas may be used to enhance a wafer renoving force in order to reliably

renove t hefimaflimear @8hspbrert §pandi  gediddlly’\nvaablerifedr t32cRdsHoséd BEIBS thd kst
nmount ed on an upper surface thereof, and the attachnent flange 3110 has a
hem spher i trahsférang pdsifiomd®1c e At veafidajlyimovableuppsker I8uis fdspesddiridnthe secelid ve
flange 3114 fixed to a top ring drive shaft 3112 is disposed above the

at t achment transdergag Posdion THRR, cir verticdllyamyealile phishexs3 4 ishdispased drelavalthd dhiel
defined in a |ower surface thereof. A hard ball 3116 nade of, for exanple,
25 ceranmics is received in the hem spherical holes, so that a downward
pressing force to the drive flange 3114 ks transnmitted via the ball 3116 to
the attachnent flange 3110. On the other hand, the top ring head 3100
supports the top ring 3 O1 A through the top ring drive shaft 3112
conprising a spline shaft. The top ring head 3100 is supported 24 by a
swi ng shaft 3117. The swing shaft 3117 is swng by rotation of a notor (not
shown) coupled to the |l ower end of the swng shaft to pivot the top ring

PNA NN . o o, - . C  rNNA N o v o




When the notor 3118 is rotated, a driving pulley 3120 fixed to an end of a
shaft of the notor 3118 is rotated to rotate a driven pulley 3122 fixed to
the top ring drive shaft 3112 through a belt 3124. When the driven pulley
3122 is rotated, the top ring drive shaft 3112 is rotated. The rotation of
the top rin dtjr'ei ve shaft 3112 is transmtted to the top 10 ring 301A, so
that the té%nﬁ HyperpsrionsTRY; and @ yertiogly mavable liflari38de dispased tietow theefdutth t he
upper surface of.the tpo Ijng head 3100 in a manner such that a shaft of
the cyli ndé‘fanﬁg@g&&sﬁ'ﬁgi ownward. The top ring head 3100 and the shaft of
the cylinder 3126 are fl.exibl

pressure supplied fEPHLMIEN ityﬁaé’r%%%ggi,stcﬁsf?"gg é‘? Eﬂgeelrs‘i.’qogg(ﬂ%?ig}%\aglrsle%@fgl SHBE)
Lgatnst + nedePitdpine b sncer Gansplndr? 855 «Pediodiitesd FrapdPriecibeipaise e

bet ween’ ha HStefi R £ Sues0in R nlee’d&ittirind BoBHBEP filate] s rdEpgRidina
hend 3100, hedtior ¢ TRIDBIRKAES (NUORCTRS, b NRh, FabERring BAu0n 1%, ' 4 "9,

f eedback cisevauntti tramyerafg pesifion TP il the \SrdbNBoMBAS lHaGH\gN?l'ldJﬁingf QEGén Hpr A he
purpose of controlling the force to press the wafer. The body of the

cyl i nder 3¥eBicaliyl ndvabledifteri 36is diisposedsbelbty 188 Fihh wQNRIiAg Posifo® APSNST thdaf t
are coupled to each other such that the top ring drive shaft 3112 can be
rotated. WsesondHmeantransgerter3s, 26pusherciieisatigdsecbeloweht sixed tralisf@fihg ?Bsitibﬂﬂe
top ring drive shaft 3112 is sinultaneously operated in a vertica

di rect il8n. TPeeandyppusherp&isidisposdidielow thedseténth transferring pogjtion@P&. def i ned
therein with a tube (not shown) disposed in the through-hole. Since the top
ring drive shaft 4318 berienderstoaddfsomithe) fazo that slueryristused at, the dimebfipglishiignt
3130 is noynted.on the qu:?r. end of the tube. A gas. such as vacuum

ni trogen gi® PRlishing sertion, 3 s dhe dirkiest; 3jgd.d heseforss ajsuisedisghasged srovng ghe ed

i h j.Qi nt,. 30 h ' body 3102. .The cylind 3126
1 o Bk, B A3y e R B B e

i ice. 31 i -qn . i £ bet. n th | i nd 3126
T A R TR REME T s 8
e e I

301A. Ther ¢sldipyuniéddtnd sRtidA i h itk e

pusher 33 to t% polis intgéﬁs%ﬁ glgae’égrfé%t%\émg%ﬁérﬁgﬁ% ?gg'ﬁg&fs%g‘%.a?gi?gg?&{]he

top ring 3QdotAhdown vided: Betowd @59 pdlRRingIABIEs, Wh® fiRefsi (BbY

where the top ri ngmgg%? can polish I%he wgf er, the top (rﬁnéggggﬁmfﬁrgg?% at ed

at a predeibovei thegolishing fablealwhef tbpampdrangistieilldddnang dpdey otie thatl 4 aeat

3126 to bring the wafer into contact with the polishing surface on the

pol i shing fedne Glamainindhe clean regm i ejgeted thraughs thealisshexgitgodudte onieaned

surfacs of the poli shiqug1 tahl e 30Q0A, a sensor 3132 for detecting the | ower

end of <9 he 24§ gjrefed through the fijtergde fagmppdownwizrddflomed to generate a si gnal
wowar d .novenent of the ctyl i nder 3126 is conpleted. In

8

i ndi ti t hat

ndcati ng ChaU e SOUNALS, IDIEn, oot e 12 G e
di t i red. i | oad t the t i 301

D SSSUT e CORESIRSAAT e, LS, B30 ot bt e g

A Uhe, Bl nachBE ST ARt o ARHEIREA, R HR R BaR Hoc e

attract the wa eér suction’i

t f ol i : : i . . i
of Pbe cut - denfi dificts e At AR o dUERR el PR BRI BT e
gas to28pphid @ tRAsef LYE 48788SMY & 4 thiFfd'@a¥&irfhg hRchAHh For ﬁﬁﬁf&ﬁh* Sh§sker

profile of the wafer. The pressure developed at that tinme s appfied only
to the thrbetglentecevaing mahineerl and thd Rleaningrdebieb e 42095 S UTHh@6&0Rd tiaiGet OP
ring 301 A Therefore, depending on the areas of the wafer to which the
pressur e i sobob4fethepplersiy mattenelit hrant ehe cleming dévicea -4 sre tar@Agedoh sthés

t hrough-hol es 3108 are varied to achieve a 25 desired polished profile.
After a deslongthedongitiding directivms s Filter famphitst (adt shoha) haying b oipaB @ik fAtenhid act s
t he wafer under suction. (The conpletion of a polishing process is
controll ed based on a period of tine or a filmthickness.) The wafer is
swung on the polishing table while the 36 wafer is held in contact with
the polishing cloth. The wafer is noved toward an outer periphery of the
polishing table 300A so that about 40 % of the surface of the wafer
projects fromthe outer periphery of the polishing table 300A in a nanner
such that the center of the wafer is still |located on the polishing table
300A but near the periphery of S the polishing table 300A as nmuch as
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10 15 to lift the top ring 301A holding the wafer. Depending on the
polishing cloth which is wused, a surface tension between slurry on the
polishing pad and the wafer may be stronger than the attractive force of
the top ring. In such a case, the wafer tends to be left on the polishing
cloth when it is lifted fromthe polishing cloth. In order to reduce such a
surface teREviged above ihe sleanigg devivgpd2t45 3 a3 &x continunusineigsbicleshiainy froambl e,
and then the.top rin 30%@ is lifted. |f not |ess than 40 % of the surface
area of théﬁ\l\ﬁ‘f “ﬂ?gﬁ“’é’et eq FespAvehdnfalovaryand diregiion,  Freher; the intgpior ofithe
woul d be tiJted to cause.the wafer to.hjt the edge of th ol i shing_table
500A and bE\EPTEBETCH o s PRl i Seitiainetiagh & HsreabBer Bynoiat o6 the

Tpor tant PR 0o 8 oB iSO R RE Fai R Pelihipb ecti dgneabt e
300A. V@enciehgiggggaﬁ)ﬁmt_he top ring 301 Ais conpleted, a sensor 3134 for

detecting an end point of the lifting action of the cylinder 3126 is
operated to deteghet g iCRABIE! her ki E%H ; f4 € e
top ring 301 A sta?ts a sw ngi%(gﬂ(r)mt ?gn& lrtrl#)erlzdsaia?ﬂ a %zgig}}g[ i-ggcﬁfoggoivg%phtég

pusher 33, dagfibbd BBRWET FIGSE INCAHRY 38 Qrd k}&“&usfh_tsgﬁnéaxe_ #bdt9badi %oglﬁ yzio.s

transferred to the pusher 33, a cleaning liquid is ejected do

hori zont al IF¥G. 3K iupWentiigw] seFIG. BBds hapleview, 384 sHowPircFRe) 3hendves Ghe

hol di ng surface of the top ring 301A, the polished wafer, and surroundi ng
regi ons. Tiwnslopding poftidrh20 hisealvadingiuntpatthgnseagel9 1 Fonmonntag alwkaldr chfiettdext
wafer is transferred to the top ring 30l Ato prevent the top ring from

bei ng &Pi ed00 Phdhe appardtng | Thedpatlinglynlbading stager201 bag 4 posfiening thetbanismlirc e

t he runni n%?cost. Wi le the wafer is being polished, the polishing tine may
be di vi ded therfopmof 3|bleck  Gonfigwrd se meteh thgshapp of plesweripogidnoefahe watkr cassetté onal
speed of tBS top ring and the nethod of holding the wafer may be changed in
each of thé%t e'g%efe e, fthe gasseite s held pn qu%n@mg@ntwi@nkvemdbe easeattetis pheerdsity,
and tenperature of

th d | i.shi li,quid, d 27 i m f
suppl yi ng Pﬁethﬁolpf‘%‘hﬁﬂhj’f%&%!O%.c‘!“?qsl Eﬁ’e Lﬁ}:‘gr Bmsgg‘iﬁ’pt i?}é'd “iagert é?tglqr‘}ig?t 290 fior
tati t j i i d i t | i,shi . th th
tor que- out JEbER Uy, Bt OnThl MOGRE W RS el BerRea08 i phESTInia B
_ ne ‘ o . Pt
ot weeh® ¢ ECRap> AN oBlioft MR 20 BE1ASHAM SRVEIIdol dfe LdsEhd, o °

poi nt of theoRekias M : ; in
t he torque of I§t hea$ n%?%?%eséﬂlﬁllegﬁhé?lsgﬁg ﬁ?ggﬁﬁ%g%%bp ?Z’g&%kg&ltb ﬂgc‘bn%ftg%ﬁla# or

rotating tpeojeued fromi the cisaete2(00 a PRadetfemiNed Idnfe deddifl prdjcciBn O e withe
torque may be cal cul ated based on the nonitored current to detect an end
poi nt of t lkhed gekinsihe mdether watersat propevihireivddinfréspedtirepits sH1hd caskbite 200
vibrations of the top ring are neasured to detect an end point of the

pol i shi ng &f projectiomoies wafes évidesecteth thentandnierlbtiking imenhgnisnnissopefatédio sontroht i on
waveform Furthernore, an electrostatic capacitance may be neasured to

det ect 2@n Eidirgolranstesrobat @2pe peasehingymeehanisss 2037 aad theflikersotas pottocdccessttlet | on
nmet hods ar bafe(a. on differences between surface irregularities or surface
qual i ties BOPbIRANS PORIPR20noAnalysiscot 4t imnge pbtained dyne (LR fcames TRy be

i ni fi. f th f f i shed wafer i I d, th
pol 1 shi ng e Eriees et B6¥ ofrfrc Bimte RaTon B tpurchpn gorsor Which
! FEi : o Li shi . fer. b
pol i shea agare e R fmalBl blflel B aSehreCuld doich il N FuiR g
t he dressegidh dggegﬁrgegwoﬁ%%pmnd dresser, and FIG 9 shows a brush

dresser. As shown in ‘dresser 303A has a dresser plate 3300

havi ng2g dr essi npugiy ¥afer s@kiold @@ﬁﬁr@%%@ed@él&g%@&ﬁg&ﬁw 1oa1iﬁg/nl§g<g1§1§g cal

plate 3300 is fastened to an attachnent fl ange 2 having a

hol e defi nedgeep0r. alHachioT 8B dd walfér! fgtforls "BI4eOdn refeidt 08 drl RPREWARH
fixed to a dresser drive shaft 3304 is disposed above the attachnent fl ange

3302. The ghcedthiteangmd3 Esitexhmplena Maminspivefer asdd 10 sabitiefngnesblishing sUEMEY
surface thereof. A hard 25 ball 3308 nmade of, for exanple, ceramcs is
recei ved i heforeea prodizetpiafer is prodesiedsor aAQEdQmakitydCqmtet)swaryr fodecteansfepded €or t 0
the drive flange 3306 is transmtted via the ball 3308 to the dresser plate
3300. Di anmond particles 3310 for conditioning the shape of the polishing
pad and dressing the polishing pad are qhectrodeposited on a | ower surface
of 28 the dresser plate 3300. Alternatively, a nunber of hard protrusions
of, for exanple, ceram cs may be provided on the dresser plate 3300 instead
of dianmond particles. The dianond particles or hard protrusions can be

repl aced nerely by replacing the dresser plate 3300 so as to readily
perform ot her types of dressing processes. In either case,




5 because the surface configuration of the dresser plate 3300 reflects the
surface configuration of the polishing pad to be dressed, the dressing
surface of the dresser is finished to a flat surface. The dresser drive
shaft 3304 is supported on a dresser head 3312. The dresser head 3312 has
essentially the sane function as the top ring head 3100. The dresser drive
10 shaft 39bteiniag thn genditions of thetpelishing appamatusampy bevhedd itbyheademiriynwefer The
details of the structure of the dresser head 3312 are substantially the
sane as t hd@HoRY Phe {f[af) qumyny Heater stepbon 29ddhasr senspiss 2@ orevidadn theréin for

illustrated or.described. FlG sh a brush dresser_ having a brush 3314
nount ed on%ﬁ&tll?%ﬁﬂg PTEHRe B’f‘fge& @23@%@3 FPESOE 4 a0enn defese P‘thfthﬁij%ﬁ"@fq{lis

det ai | f : b hal | h . h h
aramon ar SERCHT SHEIMBRY 2tee e GRO0 T Waionyed csete “T0F i iorg oo o
condi U1 onedplnglifoRld SL090P e i5u i ARSbind N8el 0P IEL A0RASue Mg, 1T O

a cleaning position t ressing position o

Af t th i i ks t .
or cdet or mi e oGP 98K+ FlaRGply HPUEIRRE! wAR? Solifn DOL " Kb oFding 9 ng
the dressen stfddfl ROLRIE QA da9sett@ W0 HaliRg AV4TeR YhiseRed fherdi &Y gﬁ@@d gh %Ef gﬁ%?’OSA

is brought into contact wwth the upper Surface of the polishing ta 00A,
a sensor asfahé dbaithghirilbadiiie stigkd NOEr ae tiRG! Seafdhingl 6FEe RAfrofs bbFortiddoke
to generate a signal indicating that the dresser §03A has touched the

pol i shi ng {Thbteefi@0@Aontrol panspmnde coamahds miigatihg whivh wafed RA6MHeaRAVEres t&
pressing force to the dresser 303A to dress the polishing surface (e.qg.

pol i shilag ehch duramy »&fér stasipn A0 as The elested wafepdd dedivered froabtle G0RAc200es a
desired pressing force. After the dresser 303A has dressed the polishing
cloth for &hejdemmygwafer sigtion 204 byethetfiret trgnsferareboti 22, opkicltiv decessiblefto théde
dresser 303A avvax (&ro&n tgﬁi pol i shi n% tabl e 300A. Thereafter, the dresser
303A i s swifjeH% 20 ang thegummgy pedsr: staion 2Mer dlteraatiyelys 8 slunpa wafes maybber ged

iy be cl e ATEE ) e i e SR GBI RORSS a Skhafhen Sepes a8 Surams iirny |
f : | i t at ed d d i.nst b h.
bt ovi dea ot ” b ofesd spareni bR AR5 off CTSEGRT SBuPR ey Tripote

i d i ; : t .the 5 vib i |
b 1 he Ta 1 1oatli W ting Stich ACR ey Al PRRRL sPaYioht e nibviagh R aueEh "
at om zer 3QdAclifg MedRAIGRYRET brd HiBFosed E@l%%téﬁé?[dg%ng E\;{alférﬂi ﬁ%‘?{t}gis He \jvé}'gr wash

addition to the nechani cal dresser 303 erves

away pol i skéanehiig fileClanidl263 4veltiday iovhbie bYhi dividiadeh on
or clogged in t?\% pol i shi ng surface? A conb?’{r?ati on of r?ﬁgﬂg‘ﬁg@mgéﬁﬁ‘%o
t he pol i shhagwsfer Seacchilgysenbers 20D monared whitipeends tHevddd, PWERS hicwaefsdabthing
dressing of the polishing surface by the dresser 303A using a nechani cal
cont act cafmeghanisme 208r ereefrobcini weemdtiers sfongwafer searchimapn the gevfer aseardhivg
polishing surface nore effectively. The conditioning of the polishing

sur f ac? by meshanisipg 203 arp selddn aistapdbie positions avhidht is withirethe iapparhtys &in ooder aot
type dresser .‘geﬂg. di,anond dresser). 15 The first linear transporter 5 in
the first HoIME rﬁgwétchﬁhSh opeiating  embers.cr The qwafer ggarching, sengoris 207 fareont
view of th orter 5, and F 11 is a plan view of FIG

first i .t | G
10. As s hoaﬁpfl’s}r‘?a P élgn%‘%{ﬁm&:fgﬁ?ﬂg? tq pachrqthessueh that light teaveling betyveen theswaferr
t f 3 . 3 d whi ¢ch | i | ble i
recl procat anang stusors 207 padey bafaally pligh ik, st DO s leviit i droide
i ncl udi ng 3P HePP&H: lJ)édi'ﬁg ﬁ&‘ijioﬂs 20. A wafer searching operation is performed as follows.

25  The wafer searching mechanism 203 moves upward from a position below the dummy

wafer station 204 to a position above a final slot in the cassette 200 and then moves
downward to the position below the dummy wafer station 204. During this movement,

the wafer searching sensors 207 count the number of times that the light is interrupted by

19



20 lower line. Specifically, a first transfer stage TS 1, a second transfer
stage TS2, and a third transfer stage TS3 are di sposed on an | ower |ine,
whereas a fourth transfer stage TS4 is disposed on an upper line. Wile the
| ower transfer stages TS 1, TS2, and TS3 and the upper transfer stage TS4
nove on the sape axis in the plan view shown in FIG 11, the |ower transfer
stages 25 howalerTthereby gounting shel number pp avafersandt éhat dimeetheSaafensedrling y
nove W thout |nterferi wi,t h each aqt her because they are provided at

di fferent H‘é‘icbﬁ‘f"ém zﬂ%é{]e?‘?r%‘festth‘étl?@?l@?nss?fa@é waters hapethert Erespulsesaffehe pulsaeen
the first tr ns{z(g [i ngﬂgositi on JTP1 at, which the {\ever,si ng machi ne 31 and
lifter 32 &PEOY %’6%% 1vigg sourge, therey, determinuigawhich slossis the svafermassettn 209 i s

Lifrer St Vahd e SEEBhdeeiEALICFithg ) RS
i sposed. * Th aBE Rl pRgIulo’ S TGS okt oSt POT oo b

d Wafol [ ks he third tr f ' iti TP3,
i ch i o PR kB Rh, B o, bHShOlt RN T sieR ke el o
di d. i d 1 3 : the,.third
L1 ant or i e penrs whfe B3 Sl At PR RRPRL TPy BRI oY P eiid”

which the gt i 6f i i t
ic e lto thehumber &f 9111%@50&1]?@' is greatel UM the ﬁ&ﬁ&frgﬁ Oﬁ{l%gecfogﬁg«qohﬁﬂl@%ep a

waf er between the first transferring position TPl
t ransf er ri npadhgsbdtveen thedlotsia thdcasbetiern0B! whichls pressin sdvahbe transfer stages
TS1, TS2, TS3, and TS4 has 10 15 20 25 four pins 50 fixed thereto, and a
waf er is suppor t &drtber, tahshutten 268 s dispogel batwaes tant Speirg pbhidh @ MR wWiRer al
edge of the wafer placed on the transfer stage is guided and positioned by
the pi A9 5@assmarpfm apparatue, andde verticalsinovatie by as air cylinder. The shutter 208
pol ychl orotrifluoroethyl ene (PCTFE) or polyetheretherketone (PEEK). Each
transfer stcadsenigate thesiapsetie placing arhoand theuoterias ofitherappamiussi Bhe shuper 26815 or
for detecti na?'g?ge presence of a wafer on the transfer stage. The transfer
stages TS 18  expept when the fisst srapster;fabet 22 gansfers mewafepisoon fors the &mBset®3,
shown .in FI G 10, a connecting nmenber 56 connected

d 54, ti | y. . ! ¢
? 2 ar odr g?ﬁﬁ@f’h\éﬁa% r26§y"}'? rRiRYided; betyresy the adiaseatnjoadmeiuplonding: stagesn2@l
| ti f.t 52 of dt f t TS2 (dri
transt or - seamef in fGyciRsboctBul’ THR, NEERIR AL teattht cugttoabbpor

52 of ke r t goe n haft 57 i.s connected to
t he suppor ? 55%%%(1)1‘&;& %g&%‘?[?esttﬁ’ f}{rla%és%fé?r ?t %‘ggg"@{ Irt 0%}%@wgt%ﬁ@%ep?§?sé§tis ,
and t he ot wclﬁg%gﬁeﬁtﬁ}g}.shaft 57 is provided with a stopper 581. A spring
572 is interposed on the shaft 57 between the support 51 of the first
transfer stage TBobrsaih ireerévBePId 5’ & thb b&géaﬁ%“ﬂoﬁtflamﬁéhmﬁfﬁﬁ%oﬁ-

Simlarly, a spring 582 is interposed on the shaft 58 betwe e support
52 of the semeatihgithaimérior of thegeppaatusaiéhn thees e O thdmfatide hRidodr 210
transfer stage TS3. Mechani cal stoppers 501 and 502, which are brought into
contact wi has @ hnskingopeshenBm afd 2 sensér 2 it for darestirgy whethgrethd Jodr 210istdpened
suppor% 53 of the third transfer stage TS3, respectively, are provided at
bot h efds 6F clogrd. 1 jWhen the ppagratus i ipeparations theydnoms 2 He arei lockey iynidie lockhg s
actuated to extend and con}gract the rod 55a, the 31 connecti ng nenber 56

connect ed {5CRANSIMLG REBISCE the Rassette and fprestallidanges de thepperators f &F anytangeof 1182 | s

noved t ogether ,wt he ¢ ecting nmember, 56. Since the support 51 of the
first tranSpds Zil{)éf‘ggh?gerf%ir}gr?:B?F[?g‘bf’@'&?dt?ftt%t%&ﬂcﬁl%mgz igped he second

transfer stage T i -he shaft. 57 and, the spri 572, the first transfer
Stage TS 1 o ar e ABRtRE s Prethodf By bt ooy Beaitad gt resesiepeonecet
Furt her, Skﬂ%"gg&gﬁﬁﬁﬁgﬁénﬁ of the third transfer stage TS3 is connected

to the support second transfer stage TS2 via the shaft 58 and the

spring$82, the tihig dadséed366 ﬁa\ﬁﬁ%‘gﬁfe¥§ﬁleirén a E@géllp él?%él&ocg]?h? q{t}n}qﬁll(;a}&i ighe

second transfer stage S2. Thus, t Irst tran _ et &ond
transfer spagienD82, Taiprobss isemployéPRaées cﬁérﬁﬂe@_oT%ebl@arneroHnBﬁei‘hg%m}fﬁd
y a

integrally and sinmultaneously in a 10 reciprocating nmanner tuation of
t he air cyloadierpobions|20 ik helativelys tlein, @5 i€ hasi aBén Tond ehwrdnhdd€ oMBYKM BV Er
the first transferring position TP 1, then the support 51 of the first
transfer sPBlQwWemS 1 is restricted by the mechanical stopper 501, and the
spring 572 absorbs further novenent of the first transfer stage TS 1, so
that the first transfer stage TS 1 cannot be noved over the first
transferring position 15 TP 1. Thereforg the first transfer stage TS 1 is
accurately positioned at the first tran Perri ng position TPl. Simlarly, if
the third transfer stage TS3 is to be noved over the fourth transferring
position TP4, then the support 53 of the third transfer stage TS3 is
restricted by the nechani cal stopper 502, and the spring 582 absorbs
further novenent of the third transfer stage TS3, so that the third

Y oy ——— ~ - L, - ~N~N Y e e




32 three transfer stages TS 1, TS2, and TS3 can si multaneously be noved
by one air cylinder 55. The first linear transporter 5 has an air cylinder
(not shown) for linearly noving the fourth transfer stage TS4 of the upper
line in a reciprocating manner. The fourth 5 transfer stage TS4 is

control |l ed by thg alr cylinder sQ as to be noved sinultaneously with the

| ower transfer stégWiengichamber of gqclqasgroony facieg: thedfrpatnloading  postensr 2&is 6 i n
t he second polishi.ng section 3bl w ||l be described below FIG. 12 is a front
vi ew show tl"ﬁE’ é‘é‘g’oﬁg"llﬁ has 4 clean rrogy prarongent giclassd 00D30r highernp sassettew of

nas three EIORGTER B 850X witth BTGl R ISR Tl ment oL pE GGl

ol udkng. o8 SRSt IRESGobi A EEe h SRR S Ba I ' Lot o
7655 and a §f aaeicl ' K

anereas a sevent b ot She{ St ks REHTRICHR SRRCRRIR 1T HAREE4LG, | o

the upper {yeghsmk %adﬁfgﬁ}ﬂﬁtgcl)n-g% 8P fhaihRhiniAP thd ﬂ?@nﬂl@éﬁﬂgé A0%d £ clsgfge TS7 nove

on the same axis in the an view showmn~in FIG e upper transfer
stages TS5 and TRextaNHe tfie troMd@ér fobenLem HeaBRdihghinfARink’ §Rti¥n MO\RII Vi hout
interfering with each other because they are provided at different heights.
The fifth HesribédbelowagblG Sbista sidisviewsofahorafse trafi@érwabst 22ne As shbwn in FIG.
transferring position TP5 at which the lifter 36 is 20 di sposed, and the

si xt h t r andf e firstgrapsfer tobon 227 Res a Qkuxis220sfoa rataticey, an ®deaxis 22)l-tl dbri eseeridivg
position at which the pusher 37 is disposed. The sixth transfer stage TS6
transf & s ar oputaetinganwerner hand, an R2kaxisy 24s? frraxtegdingir icontmacting a lawer hand,
seventh transferring. position TP7, which is a wafer_receiving/delijvering
posi tion af 4Afie#2¢ HRr pleypmentaing vertigals@ieastian, andeans oanit R23 fommpringsnage
TS7 transfﬁrs a Wafeﬁl.cg‘e ween t he fifthxé({ansferri ng_position 25 TP5 and

t he sevent Ar¢GoRs MM} gﬁ‘ﬁo%qsfqt@ﬁ arparrayed. s WwnZraxise2e2 of ghe ggbet miythee

t f t S5, TS 7 has f i 60 fixed thereto, d
w;?gf |e; iﬂ‘ggﬁ’%{%ﬁm&"ﬁgﬂﬁﬁgé er gfagguirnplang_tate ;S)L(Igh thg[ ea()!t)e;jlir]phfalr al
oo b nec Gorne SR b ALl SRSt o) ROBLRS Y
pol ychior otgidshumiRg il 50814 FIEH f&rxyﬁgﬂu%(ﬁbgg(ﬁﬁ&% KRLANE 16 BIbiYer ABAEN

(<
transfer stage has a sensor ot shown a transm ssion type sensor

for detect kiifack vf anveRi@naBCtOf pl%c&!@fn?rag@&awieaﬁri@@é 6 fixSE @st -of FORUD (A0 e
stages TS5, TS6, and TS7 are supported by the supports 61, 62, and 5 63,

respect i veDpenifg UntifiedPod) tbltke ddet, ofahé trddfgapoef byatacaum éhakk AR arfadgéd/tod
mechani sm 65 is connected to a |l ower portion of the support 62 of the

si xt h tranepar ast algse TIRE déalr by anforitrearsigper-$dvegehechnishabperfiiéd ity a merot ed
through the support 62 of the sixth transfer stage TS6. An end of the shaft
67 i s connvberd wafer thansfarpphottin lte plocessimgfappatatusrteansfees a viafege Eiffadtliven
transfer staq;), and the other end of the shaft 67 is provided 10 with a
st oppet? 672s shevaripiFlg. §7the hausing b hpor wgll batweea thehigpding/mnipadingsectione andppor t
61 of the fifth transfer stage TS5 and the support 62 of the sixth transfer
stage TS6. Ilﬁb‘t‘f#ﬁrnf’%sé?“esi’%rﬁﬁ%r a%*ot%? ‘Wﬂ‘dbﬁ 5 opstigy K904 formed dhareia:  hem & he
support 61 _of the fifth transfer staqge TSH, .is provi.ded at end of the
second Iin%cgiartr?b%%gsirpfcé(rg up a§TpeoRdpctor i ngfr?&@lF ‘%ﬁf%fgcéssfggagf)&é&ei@f%en

Sixth tr anclsRetipditod Sn bt d i SGERECBroBROME " IotferiBs 160 apst®
support 61c@bed B\Pa VefticAlly hiabie dodt, aQWthSE g%a?ergig rﬁgcﬁggs?ﬁ 08 doPf isscgjgg&{ {ohgz

of the sixth transfer stage TS6 via the s e spring

fifth 25 angdrgrtheo $0d. S BUfSie 2B RE: $rOBRLAE! and Wher A8 fsf r
stage TS6. 'Ir'hus, ?ﬂgngi fth transfaer sta%e TSISE’aand t he si Q?% %tpznss%gﬁ;eg’t age

20 TS6 ar etHei dwarik closey @d sepira@r thk! Igadifighusiondihg aBa@IASH Yand nthe w4Tsi BAse&sd | ng
manner by actuation of the air cylinder 65. If the fifth transfer stage TS5
is to be npertidnofiem téaehf oflieh foranmirenanog @abireplacenid, of heafet heassetfepor t
61 of the fifth transfer stage TS5 is restricted by the mechani cal stopper
601, and t Rpecificallig Ghen abswafes fsurprbesssedpytheewaferf dabsettei pottionr andf ere
stage TS5S, 25 so that the fifth transfer stage TS5 cannot be noved over
the fifth transferring position TP5. Therefore, the fifth transfer stage
TS5 is accurately positioned at the fifth transferring position TP5. Thus,
in the second linear transporter 6, as wth the first linear transporter 5,
two transfer stages TS5 and TS6 can sinultaneously be noved by 34



one air cylinder 65. The second |inear transporter 6 has an air cylinder
(not shown) for linearly noving the seventh transfer stage TS7 of the | ower
line in a reciprocating nmanner. The seventh transfer stage TS7 is
controlled by the air cylinder so as to be noved sinultaneously with the
upper transfer stages TS5 and TSDperated by the air cylinders, they may be
oper at ed byoadipg/uloading sectigp 2 gre maintainedymdgsihegamaptmespheres. Next, the
reversing machine,31 in the first polishing section 3a and the reversing
machi ne 41 in thgrhelu@a?ﬁ lowes hapds of therrbojcdesarthediabeve kavedvactira linewiad si ng

machine 31 in the first polishing section 3a is disposed at a position to
whi ch a harfd" Oefnpﬁ% 3 Yarcé’ﬁmlﬁttrtaf’%fﬁ’étfy@ hagdhot %2‘? aﬁW%‘&%fW%ahﬂ"ﬁg%%n#@&tﬁtﬂg

[ [ ' . [ f h h b
ol i shed 1/ EASEE PRt frBEGiRRL A Toble 5T of Ipe et Fatehe. e ot
d del i i ' |achi 41 i
el cani ng. sarFbeatEniioy R rich bbbyt andith SPYShREAPoIPRTNUR At ona

transfer rofgtreddds isﬁpﬁ%ﬁ@@?é IH3h& cA HraRGty & t%vaﬁ% Whit€ }n\{iﬁltﬁ{lﬁ%f %afnthgégs Jﬁggb een

polished fromthe second transfer 15 robo reverse er upsi

down, and deVersctacé BEtheaiaEr Beauish Gt ddedMef &dllebNisteAfhlikd s 5@%&[@%@9% hi nes

31 and 41 have the sane structure, and only the reversing nachi wi |
be descri béthetefbrepitfis effedtivd that therb@ds WhsPurSHPWhAL i gsell NBIG| IGarBRGHhgC
31, and FIG 14B is a side view, partly in cfoss section, of FIG 14A " As
shown in Fip@Ress 4vhicind bithien tlieetid® wihen & naiferds pizkéd iy 3 thasleanigdevied 45
arcuate arms 310, and a plurality of (e.g., six) pins 311 which have

gr oovedOf orand ithatiing gvhenwthé wafenis heuseil m theewifiex eabsétte orhtheafroms 1@itihg goreiomr Ns
310 can be ogpened and closed in response to novenent of a shaft 314 that
can be pusH&dl-anthegasess qurpprityps ham&@ruseizo tranbfer acwafer eBei tha veafer ag bedrs.
When t he cy*i nd rI‘S%Gi s ext ended, ;‘he arns, 310 are opened thereby. Wen
the cylind&fca8ab jEurthghwhen g upperchand gomprises @ rgeess supnrastityne dend,theletnr ce

of the conpression spring, 313, The shaft 4 and a.tip end of the cylinder
312 are sggxf:@% tb?tglﬁﬂsgja?%%'(f’?ﬂeéirc eaprayeg{tgﬁégr’n ﬁ-ﬁ@gé retammated; sFiG 4 ed
back until t s. an_end bl ock 315 under, . th ias of the
conpr essi o rﬁﬂ%‘ggr ﬁﬁgﬁ{?i@’l’g&@”‘% %&é) H8Ry? BTCSﬁS%E%ﬂ%@eaQﬁna (;2@3 d’ng G@h ﬁl’t"‘f‘?élha%ﬂ en a
f i : i t ed bet th t 316
andthe endeRPASRa BridBRAgRA2d BT o o £ ot i ned therei . and 5

transm ssion typeyhdndhé heRRDPthedrbbot én;ﬂleyz hgkgﬁpﬂggyz@gtﬂﬁhﬁﬁg P%T%(Q gﬁeoérgfehcgas

passed through the slit when the wafer

Ther ef ore, ob awsfer & eheViding rcali\ble Heftted Wyiingsa YaciA SWitciPe Wh haRBOBEr | Y
the transm ssion type |light sensor 317 "does not det ectcl ight. T usa H?Re

transmi ssi dre toppeerhplgita reesss suppditiyps hamh el gre@énce of @ Gwifer didtheimghd 8dn B8  Not
the wafer Wis present in the reversing machine 31. A slide nmechanismfor
the shaft deecteddby psingep Preximity semoecsel e eacdleotitetypeansehsoheopud | ey
318 is ﬁoupl ed, to a pulley 320 fixed to a shaft end of a stepping notor 319
10 t hr 8¥igh Capasitpncesyhe seppdn t he stepping motor 319 is energized, the arns
310 are rotated. ;As, shown in FlI the shutter 10 is di sposed between the

reversing machi nd! 3¢ Bfssent rféntfqd&g?nlti thenunner hapgh 325 dp acerssibler tonteceledning
Frrst trandPaR FaBag W HindBEiEe pofiohs Brguniibe iucrdiend Sod e ancerse tadhe 13
Cranster r Sont OIUEE pBAUEE0 A helrEib B RBR A& e bafidins vt ury
ransfer robot 45 and epunanty |sbdingle alf)dtch RS 'dabier Sobtl nckpifinn ™

second2$ r aasdtBér énfAimél-of T pre§ad afvehtidd!9 MR BLE ’Sh(S\bIE i P [h o ura?iﬁz 13,
machi ne

and 14 are opened, and a wafer is delivered between the reversin

41 and t heof suppotts 22afsf suppoatigta fétipherdl POrtiin G Wafdr SR Nind% ABVAKIE chtp VWEN
a 20 wafer is not transferred, the shutters 10, 11, 12, 13, and .14 arg

cl osed. Th@2% pravidedsat Bbasel 4f the hand.3, Whaen tHedmbaoabte elamPtons i hRVEd IREAMES M SO
as to clean the wafer or clean the chucking pins 311 fixed to the arnms 310
at that ti eenterAofkher aiaferyWoftheovaféres uppbrtedand)heht dypthesugpsttapendriche
reversing machine 31 and/or the reversing nmachine 41 for preventing a wafer
frombeing dried. If a wafer remains for a |ong period of time, then 25
pure water is ejected fromthe nozzles L9 prevent the wafer from being
dried. Next, operation of the reversing“imachi ne thus constructed will be
descri bed bel ow. The reversing nmachine 31 awaits a wafer transferred from
the first transfer robot 22 in a state such that the arnms 310 are opened.
When the position of the wafer 36 transferred by the | ower hand of the
first transfer robot 22 is substantially aligned with the center of the pin
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t hat has been polished is reversed (by the reversing nmachine 41), the wafer
Wis rinsed with a cleaning liquid during or after reversing operation in
order to prevent an abrasive 15 liquid or polishing wastes attached to the
waf er Wduring polishing frombeing dried and solidified to cause danage to
the wafer W Pure water or chemcal liquid is used as the cleaning liquid
to rinse aPigaense of aavadercen the hand eanberdsitected By weasusing theataound of steolierafdhe
pressure from spri':\y nozzles at optinmal angles for a predeterm ned period of
time. The PoYablgglagmrad® i vely i nproves cleaning performance in the

subsequent cl ean process, 20 A cleaning |iquid is .continuously applied
whil e the wafer Hg%l\él @tﬁﬁgnqspme@urgq}ex@t Vl‘é&ﬁ\”é‘i“’n higkness P{@nltpﬁ\/@b’grff’r t he
lied.in consideration

| i [ i i d. j . i f

o no e ol in R A iRkSior cvasey mREY ikl o 8% oes oohof the 8t or w
. I M. - 3 41, for,.gl [

the waf or T fost e Y SAS AR Seflon 2, WER°RRE B Tuan iR
e et or bieiuremeiifodtioctts thOIIAE Y 52 AP it 2o ATLREL beohll BRBLAGE ' "0
FIG 15 i SppafREmBRdeviée. VTRMIMR BENHEsd MEastfGeMY dbvid RlcEilved Q%fer]ﬂsgforéa‘ﬁr

shown in FIG 15, the second transfer robot 40 has a 8-axis 400 for
rotation, aflefBeipclishéilfrdmithe fissx trangiér@bet 223ahd méastfds #R Aeh thckneftdrakd i N9
an upper hand, an R2-axis 401-2 for extending or contracting a | ower hand,
and a Z- axwafet02When polisking ebnditioss orethe ilikalarelpropeily atdjustet dasyape meaghrédower
hands can enploy a recess support-type hand descri bed above. Wen the hands
of t hel® obotsubisipbtaiped by ¢leefibn thigness measpeenen devitd) ehopalshingeacodiracy vaf ey on
the hand can be detected by using a proximty sensor such as a

refl ecti onenlaseedensor or a capacitance-type sensor or a transm ssion
optical sensor. ElIG 15 shows that the upper and | ower hands conprise

recess support -t YB& PAbshing uwts 3y 3% 30C, ang d0Briaghe polishingisection 3 willsbenands
41 Noxt . GREADES DEPE: 5 ThesepalsPAgAL SDAsI 0ol 1o ARG ODGE P SRR ho
i rer a2 P MRpRBRR ool br TRy FRURRR HOS10R oMy 08GlTBoamh0s i on to
Accessibl e, and Se Joliting 34 368ATRE 4 MRS ciosh AP ehBAHERRY fugpndl ©

s e Ve cel Vgl e |
Lho 1irat [} meay o Qe Oy BAOLIE fSlhg e O ¢ PRISRrEEP b popn

serve
deliver a wahRbndR¥RWaEr DYALHE IRV 6f SOINGIn¥RE HoNishiAd ligBidt RSupplicdt odtd ST er
stage TS 1 or the fourth transfer stage TS4 in the Tirst linear transporter

5. The |if pelishtfg surficheoffthe Holigtihg $46161306 & Crér thé Pohsiing MNiguidi :futp?ry Aézzn t he
second polishing section 3b are disposed at positions to which the |inear
transportef824, A semicandecteewafedtd beapalished isqivedsed! Bgaimst theepaliskingistgfacetat i on
4 are accessible, and serves as a second receiving/delivering mechanismfor
recei véhg Hedtadering S0l Agta peridiar polishiedn @ne or imergr palishingpanitsemsy Havé and

t he second transfer _robot 40. Specifically, the lifter 3 5 serves to
deliver a Relisngsuzrface iy the faem ofabeltior 18P and @ nplishing serfaceria thefarmrof a
transfer sgﬁa}ge T34 in the fibrst |.i near, brans rter 5.to the second transfer
robot 40, of ,E2pp may he combngd puith 3 polishing, surtace igthe forpy of adablgn the fifth
transfer stage T . the.seventh transfer stage TSS7 in the ond Linear
transporter 6 to%‘gf i5 A G ViEW, palY N C955 sechign é""l‘g?ts&’?“@?,sﬁge WP iy 36

nave e, s30T ) HUSHAY s A0 D obh e 301 b dSotO B e,

is a vertic Cr0oSs-s vVi'ew show

conpri ses i r r n in . for
TP nes ang ! 0 Ritalisedng, Bhe @Akl S0 ObE ol BN A s, " e SO,
coupl ed by3els hhﬂ@tﬂ;ﬁi&’ggbodysﬁ@ﬁltfoﬁ@(ﬂdinglﬂﬁ upp&ARracLofhe varddlald pldskitg Hle

claws 325, and the respective claws 325 are arranged at angular intervals
so that a wafesraghimsi thg itishing anifadd ofthel wilishiag thisle 3004, anghideetih@ B y4 for
transported. The claws 325 are di sposed at positions where they are not

al i gned wi tdtaihing i 08ted Ipkripbery céfuthiei wafet, handnaf teicking filne 3166 eénterprgedrashi ne
31. Specifically, a 5 first peripheral edge of the wafer held by the pins
311 for chucking does not correspond to a second peripheral edge of the
waf er held by the claws 325 of the Iift3 32. The claws 325 which perform
the transfer of the wafer to the reversi'ng machine 31 and the first |inear
transporter 5 have respective support surfaces for supporting the wafer

t hereon, and respective taper surfaces extending upward fromthe support
surfaces so as to absorb 10 errors in transferring and positioning and
center the wafer when the wafer is placed on the support surfaces. The
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Next, the operation of the lifter having the above structure will be

descri bed bel ow. The wafer to be polished is transferred fromthe first
transfer robot 22 to the reversing machine 31. Then, the wafer is reversed
so that a pattern surface of the wafer 25 faces downward. The lifter 32 is
rai sed toward the wafer held by the reversing machine 31 and is stopped

ri ght bel ow&hmlmmember\/mwemée sanving 3@ 20aridothe aeaferc t The tapi fing brglyd¥1 02 fie
lifter 32 detec%s the stop of the lifter 32 at a position where the stage
322 is | ocHade of p gateriad having pigidikys sych asireramigepsmaig! having perrasion whiskses t he

waf er by openi the cla nd_39 t he fer is placed on the stage 322
of the |if§'é41$t%g‘.es -e%{%éﬁﬁ : tﬁge quflilfé;grb%%l%ba&éwéﬂmql@g %f%ﬁﬁgﬂ‘f}he
nsferred to, the

waf er thereogn,. ile 4h fer.is | red, the fer.i,s tr

transfer sfsa%gn%& Q aofﬁat iﬂmﬁ‘o?urfaﬁ% 5p %\gttﬁ? RS, surtacs, of Hret @?t%g campe presseq | e,
t he wafer | -@%ﬁg . [ t r Stage. ter the, wafer
ist rangf epﬁlg t ﬁgﬂgﬁftbgg?ﬂgﬂ% Sg'gfg?é't rrghﬁes‘k@p’%fr%{'g&g@,g SPﬁgcq 9%8&%311%3?"1@%; nues
to be | owe ey i.f j Vi

Stroke of ThE BartakSs g LRERAE Dok Hiface deBlndify bTCHBE BF uRkylep®
stage TS3 ggbéQ§ﬂgﬁ&1the first linear transporter 5 to the second transfer
robot 40 by the lifter 35. The polished wafer is transported by the
transfer stage ofhé ?ﬁidé kihg B 104 @ inhi@nBaREELightly ParbiahAOhE diaAkt@RA Ve t he
10 lifter 3 5 (the fourth transferring position 4) . After it 1s confirnmed
that the wafar spltkat el wafet eintereddfterths paide rih®3 104 adSretathed byetHei dusde ridghear
transporter 5 is |ocated at the position right above the lifter 35 and the
movenel® oB1@he Theftep ring bodpfpe2ihas plurility ef ti3sughtlmles3 108 voldch aktsad frofhe
lifter 35 receives the wafer fromthe transfer stage TS3 or TS4 of the
first |inethe wafakglding surfareipaisurfacecoppositeto thiswater holdingsurfieer €Zleancair ot he
lifter 35 15 continues to be lifted. The |ifting of the wafer is stopped at
the transf BItrog6R 23S Rayingra posdivgressureds supplisd tuthg waferrontacting ssfaca throwgiy

h he lifti f the ||f i | . Th | i f lifti f
the 1 i 1eor tehigeBholad 3108 th Sedshielamgbigeal s tickeia araes Shie nade agoBSt and
t he det ti i (I tr ol t f th t b t
o t e BBTROUSHAR sfieR Tt o, PEAVR it Br oot i Fed Msodshpalds °
[ift I i , .1 f bot
40 1 o 150 03 PERCRRE A aler Ghset B e WAL oY id HaGEF R PG Blgy P2
hel d by thejdand ﬁinsféf'need.se?ﬁ?ﬂer} ?I@iﬂﬁi? br Bf?nl%gh}] ggs canle Aéérétércg{g)g%?chgﬁ tVll red.

The lifter 36 transfers a wafer fromthe seCo t ranst o the
transfer stirgeghltbe thiough®ore3208 tb iréiicve theaRARORbAN the thp rinBSHod@ B osRNILr as
the lifter 32 and 25 transfers a wafer fromthe transfer stage  TS7 of the
second | i ndhs chsearpapomiatsr Mixed witle claaaodifl ok raassthgy beaed t4Cenhindehg vearse
manner as the lifter 35. The pushers 33, 34 in the first polishing section
3a and t herqmsieg for&7in od@erito reliablysemonetheovdfahi ng section 3b will be

descri bed bel ow. The pusher 33 in the first 40 pol i shing section 3a
serves29 o recei vEhatapating 364 hag treattachmenieflangeddd O F®ouhtesf ont e upper surfadenear
transporter, 5 %nd deliver the wafer to the top ring 301A of the first

pol i shi ng Hhsreol.3nd the atachment fangeed] 10chas achemizphgripal| Hodhdefingd feentrallyoim anhe

r to the transfer stage TS2 of

E he ri Ei't ' b B, et ok gﬁ'viﬁﬁfg,%*;lﬁéﬁgéd st ST ec il b e
j . c :
Lhe e o ' PGS b3 akRhofloe lifad ATRL . TtR e loRBR AP {4 s Sb@mSufificnl o
. T i _uni IS 2
Sl ver | CnisEShetfhed IR0 1G] WRLCE bEBE IRSBENCS PR bR S balfilfe 2T
5. Thezpushghmids it FeckiVed LR MnRPhkabl M81es &t th Erava%rﬁ?esmﬁrfg&%ité( he?

wafer fromthe transfer stage TS5 of the secon I near trafisporter 6 and

del i ver t harivefl@iget3a 14 RerdmMitiddda eieifelof 16 BSthkRithchnRRk Biafiey 19ni t 30C, and
al so serves to receive a polished wafer fromthe third polishing unit 30C

and deliver the @aftkes other liand, the aisfisy head3d60 TgsHodts thep FRGBOUA thidgh the
transporter 6. The pusher 3 8 serves to receive a wafer fromthe transfer
stage TS6 tfp riigedrsvecshafll 31112 eemprtisiog s pplittecshafl. aibe thpl ringetieat! 3@ 00Vaf sappséreed: he
top ring 301D of the fourth polishing unit 30D, and al so 15 serves to
receive a polished wafer fromthe fourth polishing unit 30D and deliver the
wafer to the transfer stage TS7 of the gcond | i near transporter 6. Thus,

t he pushers 33, 34, 37, and 38 serve as™a third receiving/delivering
mechani sm for receiving and delivering wafers between the |inear
transporters 5, 6 and the respective top rings. The pushers 33, 34, 37, and
38 have the sane structure, and only the pusher 33 will be 20 descri bed
below. FIG 17 is a vertical cross-sectional view show ng the pusher 33. As
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cylinder 336 lifts and | owers the hollow shaft 330 together with the upper
air cylinder 335. The air cylinder 335 serves to lift and | ower the push
stage 333. Four top ring guides 337 are provided at an outer
circunferential portion of the guide stage 331. The top ring guide 337 has
a two-stage structure including an upper 5 stage 338 and a | ower stage 339.
The upper Va&Winggsheft 3h. ¢ dberswing @B%ﬁjéél?ﬁsi swung &y mtationcefna awttoproti on
with a Iowe;l surface .of the guide ring 3104 (see FIG 7) of the top ring,
wher eas t hé ?%%e‘foug edda theslower pud of the swingshadtorivqs b toprrinediead 840@r i By a

f d t ti f L t fer. Th t 338
has & ¢ apedit PRGTA EBVeaiR! 115, ootoBr WA S81 Peciou 4ngh EOBTEDEONIDS €0
tage 330 UG TR, B8 4 el sy PRR ST Aot P Brs

bout 19 t AU AU | t 39.
When tha ulloroukateRt el sSSPl el b s 190 g PP LD 35
directly rQVEénVﬁhetrﬁ@opgliS)f%%?ajteo?q(?cﬁiv‘ﬂ{rgc%ﬁhgegvﬁfﬁrﬁxeﬁ J?%é%%ﬁ?t%géﬁgg?oﬁhe

havi ng a water proof function and a fu fTor gul St age

331 so as btbe3 TIBtiksiadd 1Oritie® aiygh palleyp9RIz iR hInPiop HrfbodtiRShol 31 e
gui de stage 331. A center sleeve 341 for centering the pusher is Tixed to a

bearing caskroGgl? albettadld. | Maietetheldrivee pgliéyis 131 aeropatef Ahe 1L riRy ARGE sBakt | S

connected through the bearing case 342 to a notor housing 343 in the

pol i shi ng $¢&2 isorotated. V-ThenmptBiba ofthe squlring drveeBatt 3WEL & st octhe p

bet ween the push stage 333 20 and the guide stage 331. The V-ring 344 has a

lip hell® iﬁlngéﬁﬂécso%ﬁtﬂhetcneriwii(daﬂtstragmd:%:%l to prevent water from passing

t her et hrough. When the guide stage 331 is lifted, the volume of a portion G

is increased to FBUBS: & Kdingdesdifis fixad ththepopen wnfacs efthe topt tngihead 3Q0 én
preyent water from being drawn into the

into th ti G .| t

o1 1 o SahRe St 550 S 1 3h e domne. Vihedop png s

B has a1 PHS AR SR B BT S Rd LY a5 DegPlvaronilsn e savt athe a1 or
| 1 ow t L ' .t o have. j t hani Th id

Ctage 391 PEfiuk P Rr M ybliea' P B0 PR TR GG 3 Bevrane fopoths o

the h 0 ! is.held t h li d

oS 20 AR i A el RS 58

transm{{ ede! ielbd a_cORAGRRLABIERAVE Gad MedBribfuild QMadnadlh FER TN

1. e age 333 S

push stage 333 is | ocated above the guide stage push™s

has a pushintegostoineticcjnfitin BawewRiit tylidet Be26 ARE Qhe Wp g HRHF R 166 38€
333. The push rod 349 passes through a slide bush 3S0O | ocated at the center
of the gui dwastringe Bticad thrustforce lgengras by okke SARders3 106TixeH 86/ the kB riﬂ%%@ad od
349 is brought into contact with an upper end of the spline shaft 332. The
push stage3 i ingecthe thoustiforeais eprabp thérforeplol presssihwdfer, 3 Teedbadihcitduit may

cyli ndgé 3%’8 so that the wafer Wis | oaded on the top ring 301A. The 10
push st@gebsfrmedaising the measusud thpist fagee osthepuepossef contrallingthie foree & press t i on

t hereof for, positiaqni t he pus tage 333. A shock killer 3S2 is provided
for positi OKiW ert-hgl”he&%dyp &eg”—upt%g 33%6/ andyths topring driye sheftcddd 2. vpmpsigingay

Enon ot neptrRcldRe A Aol el her TSR S0k B8 i ng s, Sarch ett0ck ng a

1S iti t -] ti . dli ti S i fi 1y, th i

oyt aer - oot (WhRAROidlr SIS h5ared] BetiR aPi oL o e ishs or ¢

3S5 d 3S 1 2ar -0 .e f. i 33
an Ghaft ﬁ‘ﬁ?&%ultﬁ%oﬁﬁf togglﬁgegalﬂ' ﬁ?ﬁrﬁgﬁz&ﬁegirl&g. Cfl%a{yﬁ?%}%t axixﬁo %}ga er

so as to prevent the slurry to the pus romco he

fer.25h ' f
waf er.25The3pusihas ImrolighiRold &FMe®" thbRin Y8LHEG! {gﬂg n@tag gg&gxr?)gﬂ%oé%ﬁ er

positioned on the pusher. The air cylinders 33 controlled
by doubl e tobwghchale.va$ines thertop pigtdrivel shaft AeL hil R Vp AKLE3ICUSRRY rodaded HUS
constructed will be described below. FIGS. 18A through E are views

expl anat or sotary jopnerdBDds mduntdieopubhappdlend1df teagbag A %ﬁ@fsﬁ&h% vabaws, i n
FIG 18A, a wafer Wis transferred to a position above the pusher 2S 33 by
the first nitiegen gas; anelpar aieandéor alhquid sheh asquire atpr B0supplicl Vi ¢lad rchrajoint
waf er | oading position (i.e., the second transferring position) above the
pusher 33 and does not hold the wafer, the push stage 333 is lifted by the
air cylinder 33S, as shown in FIG 18B. ,\hen the sensor 3S3 detects the
conpletion of lifting the push stage 333, t he gui de stage 331 43 and the
conponents associated with the guide stage 331 are lifted by the air
cylinder 336, as shown in FIG 18C. Wile the guide stage 331 is lifted,

t he gui de stage 331 passes through the wafer holding position of the
transfer stage of the first linear transporter 5. At that time, the wafer W
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5 337 and held by the push stage 333 at a pattern surface of the wafer W
(at portions other than the peripheral edge thereof). Wile the push stage
333 holds the wafer W the top ring guides 337 are lifted w thout being
stopped, and the guide ring 3104 is guided by the tapered surfaces 338a of
the top ri ng gui des 337. The center_of the top ring guides 337 is ali %ned
with the cengro the 40 fing bodp 3PAg Bhe sylinder 3426 imayabe weopngdedirestiztbghe n X
and Y direct]i.on , an? t he upper stages 338 of the top ring quides 337
contact th&Pt ftsy ?%&3%&%&6 deeasyripg denice 32§ if mounted asrthe functon de
stage 331 i3, stopped.. he er. stages 338 of the top ring guides 337
are broughtb%'i%eteg%geo%hg\é\?re%zgﬁngﬁlgepﬁpii\‘kﬁ?ha%urface of the guide ring 3104, the
gui de stage 331 i i s .not, | i,fted 15 an re, However, the air
cyl i nder 336 con;Il§i ﬁﬁﬁﬂg%gﬁlﬂikfhﬁylﬁé hei,2HO8R SUTHEHHTC Fitacts fhe veages, pehich hesdepn

cpiine Shat ERBRE0 MG, BARF bl Blcudhand I B MR in BF e i 24

i's conpresg . ta i | j.f t J.e, as
Shown | Fre? PR IpCrRE I AL S SRershir, ik ob ik WAL e P HE o ttgY

surface of abbwe thefpasheV\36ab tROpAlishig BFA&! of HRPokShih BheAer
t hereof, and transpgorets t he ng esrﬁ%/to th?a togb ri nlggg%b?@A{)@&ftgbefﬁ’gq%fer

Wi s broughingi3tid isanédwedttowhe potitien hb@zerﬂheq)oﬁm&% tde 3004t WhEreShé ®Prifd the
cylinder 336 is absorbed by the springs 351 to thereby protect the wafer W
After the B8pArdangpdiBh the ealip) tteeoptiing 301A ds rotaredaft at predstefngined\fothtishal
pusher starts to be lowered to the position shown in FIG 18A Wen the
pusher 19s 1spRedrand, them dowered dy2the siylinder 326 tatbiriig thaswafew ado icbstactewitkrthé or
centering the top ring, is centered by a taper portion forned on the guide
sl eeve 340 Palithingwirtagpen thenalishing tahledePon When thertop ring 36bAds Baveredoghe t he
i t he operation of the |oading of the

| i f th h onpl et ed
wafer is cURPHGLEACE githe noishiE Sanle 1804, naemser TH fasrdetecting thetlowes g pBd by
the t i 01A t . l.oadi ition | ocated ahoye th her .
Wnen the t P S7efe bF i 5{on oMb, Ahdie o eefivrafion wanab dcytings Bl tBove
component s aRaRatt MGSmOR or i Eylindee ¥Rl colibfectl, IR, iSSP e el the

P des 336, . e gu . ; f
pa o 1 noTinden 3126 Aipfen Sidiic fder o plbhufe Corfbbobifind APE B SLECEI,
al i gned Wi 1dadttb@ré&e Metop 9ing 308 At£2Rinkd AE p%ﬁﬁﬁ@%bg%oﬂ]ﬁe@h%wrgnst‘hg%{&w the

upper stages 338 of the top ring guides 337 are brought W th
the |ower saitteawafenf Ahehegssinttetimeny vadidn &6 b Bevelddind'd MRbadRepdsiupieist age
331 10 is stopped. The air cylinder 336 continues to be actuated until the
ai r cyl i ndettragBibe varfitramier sutios sk offl | |Ag thad Sithe, Hepeading, onsthe GfpetofgayepRET
stages 338 of the top ring guides 337 contact the | ower surface of 'the

gui de ri ngbgpolished oodh@wagha npgatiee pressyee BB8Y rémaiber bé xetchftor vabrensi beé on,
the air _cylinder 336 gushes the spline shaft 332 together with the air 15
cyl i nd&? 38Beraigditpscontpl the presguieoricthe @ps theprly rappesitiveopresre trgth@4gafet trus

lifti h 33.. At th [ h in FIG 18E, th h
ctage 333 FRiEns bARGeT sl BAFSIAGR. niignerespHB ey eDadkt ebat Notasingols 1| on
f the | 33 i ng, gui 7. Ip this enbodigent, th
ai oyt nany S ERroliRsRles 7155 oBlindd Angelrt ol susbee ot tedon Ope Ao by
id 337 Q] ' 4 h hat . t.i is.2
bsor bed by TR csspPRiRl bRl ot i watkp o FARR NG breb R i oiBE abPUEE the ¢ ne

air cylind [ s I 1S romthe t ring
S0t " "t pameRes SuRREP R FosbRE of 3hrlbiEnbR 1PE art "BHKLIE A8t e
339a OQSth@egi@@ﬁbiiMd%%fng 337, and the wafer Wis held by the | ower

stages 339 of the top ring guides 337 at the peripheral edge of the wafer

W After the 25 wabten dbbired pelishinpyprlobsssiyeBpletdd)fhd st Rhg SORAL At
| onered. Wil e the guide st gge 3%1% s | owerglg,e t he g%e gst age %PE%L&S\%E ch

has noved wafer mederesuction. c@hieetompletioneoft o polishirg piogessan cohitesliddybas&E ofii de
sl eeve 340 and the center sl|leeve 341. Wiile the guide stage 331 is | owered,
the wafer Byriod efitime pea fibu thickwess. he The stader is swuiieor thegtolishing aablé watis per t er
5 at 45 t he peripheral edge thereof. Wen the | owering of the guide stage
331 is conpleted, the operation of the unloading of the wafer is conpleted.
Next, the cleaning devices 42-45 in the,gleaning section 4 will be

descri bed bel ow. For exanple, the primary cl eaning device 42 and the
secondary cl eaning device 5 43 nay conprise a roll type cleaning device

whi ch rotates and presses upper and | ower roll-shaped sponges agai nst
reverse and front sides of a wafer to clean the reverse and front sides of
the wafer. For exanple, the tertiary cleaning device 44 nay conprise a

.. S e



guat ernary cl eaning device 45 has a stage for rotating a chucked wafer at a
hi gh rotational speed, and thus has a function (spin-drying function) to
dry a cleaned wafer by rotating a wafer at a high rotational speed. In the
cl eani ng devi ces 42-45, a negasoni c type 15 cl eaning device which applies

ul trasonic watwe_s to a cleani n&nﬁlhi quid to clean a wafer may be provided in
addi ti on t valerdis hsld ing ¢angact mathntha golighing eloghe s chhepwafen isomeved\mtard ah@uter
transfer unit. 46 il% &Fhe | eaning section 4 will be described below. FIG 19
is a persp@EHPRRLY \pid ?H@W‘Fﬁg tabir, 300 herthat ahaut 4067 off the spofages of thier wafervi ew

21 the t Agres T tedfatpqnntiyhhe Rofhine, i 100 im0 smasughibHdhAG

chuoki g ursetie” TR AR aTed B Hpdhind e300 gt Sk prgeny of

s mount od e PSRRI POOAI e, fostEle BRI e R B Rk S

bal 1 scr ow 20 Ah i F"D%”‘ﬁg‘%}“a‘t‘%?*ﬁ%%&ﬁ2P§Pﬁ§f“%f°§;§§£§$ﬁi’é£ b Sfiehdfe o
dlandt

vertical |y usa aRgrfacecrbasio B Bethesn ey iof #hd poli¥Ri j '
461-464. A ball screw 469 extendi ﬁg&hori z%ont al Fy in paral ftg i Pﬁk{éﬁnggray

of the cl ealminnthe desactiasfofd dibthe Sopmngt G s0fh & ReseMHerwifeRRIA R e 1ERD0TRE N
frame 465 and the chucking units 461-464 are 46 hori zontal Il y noved by

act uati on @blishimprloth s@ndouplifed thont tiee palishirgc clevi. 488 . ord&iU, rediige Bshogs 470
and the ball screw 469 constitute a noving nechani smfor noving the

chucki A§ unsurfaceqensiars sheawafsy iscalltiwed 3o ipoojeas firan eheapalimbingftatiliyeand| thanihe gop
devices 42-45. FIGS. 22A and 22B show the chucking unit 461. FIG 22A is a
pl an vi ew 6M8530LAS diflgdki Hgotidass thee140 %rnf the eurfareBreasofithe maftr projevts fivar eof .

Th ' t I t h f the chucki it th
el eani ng. ady eaoningiase Wi MEoe e gra bs Hich oremsn thsovainelosahipestistiol ur e,
donly t Ki ht 2463 will b | bed .bel h in FlGS.
o and 208 NEERIENY Ap0A AP iswckel PR i Reute e sbern Bpeao ¢
d cl bl ' f. b 47 which 10 th 471
471 b ardgantad et S Fol s Bonihi an, o mbctunt e e St i no
pins 478 (HPHe w egig%a{e?%gq&%?%ggéﬁ[@%bm;he chucking pins 473 clanp and

hol d a peripheral edge o transfer the wafer to the next

cl eani ng devi ce. \Wﬁanﬂhﬂ%ﬁ% of heHoF ri ﬁ)lﬁ@issééﬁﬁrﬁl%tﬁg,%s&g%‘a% 3%i P’oli_gét!egtlﬂ'%ea{n 474

is connected to one of e arns 4/ b to ope e arm

cyl i nder 4edd poidt bfhe Didtigg dcfidnafehd éyliader 312655 bp&ra@l 16 Betb&al cAfiftetion of
respectively. The base 472 has a pinion 475, and the respective arns 471a,

471b have theclifling @6tion.4 7Blieredfiec the ngmeag 01 A dtives piswingingt#btiod A6RS 00
when one of the arnms 471 b i s opened by the air cylinder 474, the other of
arms 471 aPpsidorsabayethepushen 33, apdtreusfers thetwafer tacke piudhar 33, eAfiaghewaferdd t he
rack 476b of the arm 471 b and the pinion 475. Thus, the chucking unit

cl anps2@ndtapifersedatp tegrusher 3hce clsaning diqel isatiectedvdonmwertly,t zizantally 4t a
and 471b. The respective chucking units can detect the stroke of the air
cyl i nder t BPW#A CFOVY*H@ the @eﬁ%ﬁméov@ﬁa&tm Avafert koldingysupfaceef theptppwingium

e Ton 136U 005g i SISUUBIEESMLS, Soh B el 20 o delect e
o anat or ag (e soAnfRB G A6 BE Mler i drntfeTRea £ therIOP ok AT NCie prevea thes i
Cr 005 sact | BaneBonCRaN NG, Mhivbiodtie figfh ool Bultmfiihty(Bieted 1o spduce

cl eani 29 dehei rfsing qod> WilifeShe Sferab 8eifg BoRNRY, M3/ politiifg FinfaNh) g ARNAGES

42-44) are partitioned by
into a plurality of steps, and the pressing force and rotational speed of the top ring and the

method of holding the wafer may be changed in each of the steps. It is also possible to

change the kind, amount, density, and temperature of the used polishing liquid, and the
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47 partition walls 420, 430, 440 and the |like to prevent a used liquid
fromscattering during cleaning. The partition walls have openi ngs 420a,
420b, 430a, 430b, 440a, 440b and the like for allowi ng the chucking units
of the transfer unit 46 to pass therethrough. Shutters 421, 431, 441 and
the Iike are proyided on the openings. 5 Wien wafers are not transferred,

t he shutt erltdning of gynpbieg thepelishiag Hiawidect i ve chucking units 461-464 stand by
at a space (Stan(llﬁél posi tion) ,gdbov the reversing machi ne 41 or the

cl eani ng devi ces [49e£arreng supRlied to the asfonios retping thettep piag is aoniered duting he
chucki ng u%t 416§ are | ocated . on both si deg of the reversing nmachi ne 41
(this posi t1%ROFSING RIpGeTHHem thejtorqys outiutied ks the motprican becalculased based pai r

of arns of

i i t,,462,10 I h si f
ori mary of SOefRESldelts! Wikand Pofiiing, S Wafer thhshen . rrhEoam the Hiton e
I d i f l i deyi 43, h i f
arme of °theeRyanhe SR s SSRNREkef 1 Bhnieh  Wheboiton e noiedihg
cleaning d %lié}ﬁngl%f tl\@ﬁfﬁfe‘ﬁ’q{fuﬁf Be ﬁét%ct%{i %@?Jde&{ ﬁct:ha;\}él:?mr ﬁlﬁﬁﬁpqt\.llevo% tﬁcg1 .%:ogcl)rr.]g

units 461-464 are lowered 15°to a wafer position e'reversin

machi ne 41 Similglgane barémRisplied 18 ehe Mbio? TorOlotdiing tHOpSMshESat J00R hifBsf er
unit 46. Then, the arns are opened and cl osed by actuation of the alr

cylinders 4ifohitofed; had b ehpgetin\tie fMgRhag bel Bilcslaied Bador 1R MEiRrad Mirkdk N

t he reversing machine 41 or the cleaning tanks. Thereafter, the chucking
units 461- 464letece ani éndeghoind gfothiet palishingt ofvbiiec fvatdie VIR BOWafe? QR pofidita,
430a, 430b, 440a, 440b and the like 20 are fornmed by actuation of the notor
468 of 19he vibraticgisef thetiop ring areameasuies toldetecearserdioint4F the delishmpdbftiewhfek e
are opened. By actuation of the notor 470 of the transfer unit 46, the
chucki ng ubrtedsen defecied ripfiention peints ofichervibeatipn civevaforny dEuithe@mbze,t i ough
t he openi ng 4€_Oa, .the chucking unit 462 is introduced into the secondary

cl eani ng d&lCHEstAls capacitagre mak bsesesvigd toidesectancend powt of the nolishiRg prpcess t
463 is intr ced into t tertiary cleaning 25 devi.ce 44 through the

openi ngs 4:38‘%%?%”4%’ 3 ‘Qﬁgetfﬁtéo"cl%élk‘? g*8n %Seaeaniéggfpwp?%hetwem nusfache
quaternary: i I hrough th eni ng.440b. After. waf er re
transferred %@@h@gcqqgs\gm&%ga@%{tﬁg%i’gﬁ)ﬂpz-aﬁ(g ,aaghgogﬁfﬂgt & qnsthatﬁgg@e,ss éﬁ%dﬁ? he
chucki uRd 4 f | di n chanjsms within
the cl ggni E%Ihatﬁgi?llg;ﬁ lﬁ1y6 4@ & tla{%‘féﬁg{c?o&nﬂoﬁﬁﬁhgep“nﬁ%s ﬁﬂfjﬁ‘.‘e%’rﬂ%n?o’ts 'é‘ga'ﬁ“?%'ngr e
opened and pEvazad I al: AN 4 f ctjve
chucki ng unifs toeggte‘rleia\(}g?eﬁeﬁrgﬁagﬁteh%?%ﬂﬁ%g Es;lh% eagﬁtﬁs&ég%t%égg\/%@gl?f? 15%’ i ng
nmechani sms polishing) thdwafet #aHbEPolidhel agaikhus, in the present embodi ment,

sem conductor wafers can be transferred 5 sinultaneously fromthe reversing
machine 41 to thEI@ES. feanyd 2laeavenigaldenoisseectibnalnvitwe showitr theCdreasel RO3Alevi ce
to the secondary cleaning device, fromthe secondary cleaning device to the
tertiary cFéans shpvwsadismondidugsser,omd(Hi6. 9 shawsa hrush dmesieng Aevhoen inFIGHe,

guat er n@ry cl %ani ng device, respectively. Since a wafer can be transferred
wi t hi n2% crisafiessgr JOFAckast d dressernplate 3A00abaving dalressingwiurfacetfodiesging aken

out of the cleani 10 devices, .the _stroke required for transferring wafers
can be m npﬂﬂ@éﬂﬁ ag'ili‘d tTEFE dresser nlatg d3PQ i frgenad: tarnarasiachment flange 33Wakaving

reduced. Al thou Lt kS, N shown, a . standb osition at which a wafer
stands by AfF 51?5%58??% 5‘81%‘%&1“88‘? fenrall in PB\‘/‘PB‘éd}‘)’&‘Gfea@SWPf-t oAtdnive dlapged g v

cl eani ng deyj t f.er .t hat has.been cleaned by th uat ernary
cl eani ng dgg{ecggo g?r%gerﬁ{wgds%?é%t?’ﬁﬂ 4 E{SE?FﬁgbeX%ﬂlei a&ﬁg}weqt nge gﬁ&erﬂlﬁﬂ t
46. 15 | nsygad afhed $06" ' i I oy £ he, ¢l eaning sect jon
filmthickness rregasuri nlgd\écefl;@élngﬁgpﬁn%& }gbq%i&é@:l%elhha l’_oﬁ@gsug'%% t?lﬁ'i’ef}tgtﬁ%m‘—iaar e
views gxpl BAABIOY nefde TS EQMdN, Shshicd if id I IR ASH LA evijce.
As shown in FIG 24A the fil m‘?h’i ckness ‘ma@ﬁ?ﬁg%ﬁgﬁgé%ggﬁ%# iq%lees' a’\af er
reversing doenwalddiregingEoitRuppliedodhé afivéRhsie B o8RerhRARfted ¥ tRe ball 3308

sem conduct or wafer, a handling unit 471 for holding the 20 sem conduct or
waf er undeto thecdresser phanel 3300.i | Diatrfond Iﬂaﬁ%emfdr%numohin#n%e haxpeer shenaf er
measuring w ndow 472a on an upper surface thereof. The film thickness
measur i ng Delishing7padsandvdrsssing thegwilisking Iped tahd electestepodited onad Rywer \Miffiiceaofvaf er
is placed on the wafer neasuring w ndow 472a on the upper surface of the
filmthi ckness neasuring unit, the filmthickness of the wafer is detected.
The filmthickness neasuring unit 472 i S 25 di sposed substantially in a
vertical direction with respect to the wgfer reversing and hol di ng

mechani sm 470. The wafer reversing and hol ding nechanism 470 of the film

t hi ckness neasuring device is disposed at the sane position as the
reversing machine 41. The wafer 49




reversing and hol di ng nmechani sm 470 holds a wafer by at |east three
chucki ng pins (holding portions) 470b fixed to arns 470a and reverses the
waf er, which has been received in a state such that a pattern surface faces
downward (face-down), so that the pattern surface faces upward (face-up).
The wafer reversing and hol ding mechanism5 470 has a notch aligning
function t sheidressar Rlatac3OR. oAltemetively.er numbep ofihaid prafrusimhe ofwfoerexaimeld | | m
t hi ckness of the waf gr i s.measured, The handling unit 471 of the film

t hi ckness TELHSS Mgy B8 Prevddedson the dresser platesirtosingipad afdiamend ipasicley. ndbabl e
and is use%. as tr ster&}i@lg nechani sm orqgga sferé,igg a waf er between
the wafer FEE i%ﬁ R Oh GG HGITHEER: RS Be ASRIaced derRly BY replaging: kysedrgsser
measuri ng j . nel i ng.unit, 471 has.10 vacuum suction hand s
(vacuum Suﬁh}t %%ég)%rs ? Fgﬁ‘%;}g%% Paeg%’ﬁ‘a other fYPeS,PE AResHag ProfgSsRas elnseitherspse,
vacuum guch| ' L C I iop... Two waf er,s a i myl t aneousl
attractad Beofel 3n8 UEREL“GarthishSh BF g M8 Pid T8 FodyBtet MR St
suction hap ' : t t f.er.he t fil i,ckness
reasur oment g ST S O6inG fah 30 bR 8 Yl Atart gFACHERRFI
attract a \uaished a&f 4 g4t subfecd i | m t hi ckness 15 neasurenent. A plurality of
nozzl es (not shown) for preventing a wafer frombeing dried are provided at
the wafer standbfhpdsdsséraitive\She 3300 Rippo@eRbm e dtREereheh®BI1PerTIRAdREset | e,
pure water is ejected fromthe nozzles to prevent the wafer from being

dri ed. The hfdd 33 12Hias kssestiallysthe samerfundtion aethbasp dng Beald-3108e The debder Brive®
prevent pure water ejected from 20 the nozzles fromscattering. The wafer
reversilfg ahaft B¥4disgtatrdcdhyamimotordand Vestically semed byf oeylihdeectThegletdik oftiesence
of a wafer based on an opening angle of the arns 470a. The handling unit
471 has a Sewdvie of dhe dressst headd}1Rarp substantiallothe samefae thdsy ofl thtectop iring haad

vacuum preﬁiﬁée. Fi rflt, the hand of the second transfer robot 40 is
inserted i hd are thus aotitunthes dlustratedros dascribgd.devi ce (FI G 24A), and a

i shed f is .held t hucki i 470b of th f i
Pod bol ding. mechERF<E s Bish fistr TRWRE SERID 00 Grouies on thAdowsnsiery -
i 470b tch alignir t.h f W1 b
erformea Bt SRsEBle 1001 ORR ERiRiRN o8 ths brae Grefienare suhanuaty the
reversifg gg}geggoghg Mt@gﬂ%@g}éﬁgﬁwﬁ@%we wafer W1 so 5 that the

wafer W1 is 1n a %ace-up sta ndling unit 471 is lifted, and

th id t i t t : oA d
47 o (HG 200 Fharearmer of teopdlip' B0 B oot KT RbRuind Bl 1750

rel eases t dmesyedf e diésber F03R is?s‘@dﬁhg fﬁiﬁ@ahl&@ni‘ﬁ%%ki&i@ﬁ té'ﬁidtresgiﬁé lp!aﬁﬂgﬁ B the

e
wafer W1 under suction is lowered (FIG 24E). Wen the h ing unit 471

i s | ower edpblyshingotabléeX00AN reftbr dhes twaing @notioneis leamgletedg thendrbssér 303 6 isl RvsF ed
so that the wafer WL is reversed into a face-down state (FIG 24F). At that
time, the @h¥ piedeteneined regatiomdl spetdjiand theeayhiadérsfor Bifidgiand ddeaingatedeests isAf t er
reversing the wafer W1, the handling unit 471 is lowered to place the 10
15 at t #Act agfugiad ta loyer therdresser 3@3%r Whers theiduessen 303dwis b7@emhointo bentédtlwith

t hi ckness asur i ng unit 472, and neasurenent of the filmthickness is

started (FH& UBRgE)sUrfage gf the,poljshing taple 3Q04 acensospssariatodhtvith theasslindery

the noxt wdrist i P06 B shoft fp acherls 4 vl ediroine s e ATerng SAA b by

< hera by RAE, R BRI IBLE 00 &7t hnlise o, B el e amanRes &

evorsing e RS ReL D HSRARMERN b WisChetiuin R 6 sbIH e (e

waf er % i fixédabradid6fort! theSpctishing 618, 300RCuMRIYl ddiHed Bidssifid Yoick. | Whbthe 2Nnd
dresser 303A has dressed the polishing cloth for a desired period of time, the cylinder is
operated to lift the dresser 303A away from the polishing table 300A. Thereafter, the

dresser 303A is swung to the cleaning position, where the dresser 303A is submerged in a
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the reverse side of the wafer W2 is attracted by the vacuum sucti on hand
471 a (FIG 24J). Thereafter, the wafer reversing and hol di ng nechani sm 470
rel eases the wafer W2 (FIG 25A), and the handling unit 471 holding the
waf er W2 under suction is |lowered (FIG 25B). At that tinme, the handling
unit 471 is not re_ver?ed. V\hﬁn thei\ filmthi ckness neasurenent of the wafer
W1 is conpptef &antangi(nehshowmgand fleangd, for exampleneflhe digsses mayobereleansdibyt he

wafer W1 gf.ter t he f(Ll mthia%kness measur enent béf’gt he vacuum sucti on, hand

471b (FI G b9BgFubmeged uy the waterfank, by g1eciing anspray; 7em; & syray egple, or &y being) and
d ] A iti Fl 25E) . , Thus, f 1 af
Chect 1 m ¢ Toted a8 THrESE AERine R ki atovidra 67 e, bifotE; off B8 HRGT T e o

bef ore the i 1 hi S t. bgco [ - d te. 91
Then, t he- Pgctic, M ol SO HSIREL iy B WRR: (Ao M MO BN Ty W e
nmeasuriNg wbRARWabheRyAf thd\@ithidniR diBhefness measuring unit 472, and
measurenment of the fiTmthickness 1s started (FIG 25F). Thereafter, the

handling unit 47Fyrifer] thé fied pMisting@thsi 80AI HAG ah REonBEECI0AW ds AR REHE \k%}?ce' m

t hi ckness neasurenent under suction (FIG 25G 5 and transfers the er W
1 to the wafesser usiugasiuid prsashrb il sddigormreiha mezhaidd) didskép 3034l . The@tomzer W 1
after the filmthickness neasurenent is held in a face-up state by the
chucki ng pmaindy Gbrve$ to washadweay pelishing rvepstes candosldirg gpariel & milich Az 6&InG.
251), and the handling unit 471 is |lowered again (FIG 25J). Next, the
chucki ng uatcumpbtedpn ionslogged sif the potishing Guiface. ntA octubiadtiombHtheheedningnofl 0

t hi ckness nmeasuring device (FIG 26A), and the wafer W1 after the film

t hi ckntls Hearalishingnurfase thy| thepatomizer aisingka figidiprassure land Athe, dresiig. oflthe
wafer W1 i s,sﬁ?ransfgcr%iy to the primary cleaning device 42 (FIGS. 26C and
26D). Af t ePolishing, sirface \Ry1 ther dresser 3034 hsing 1i wReMBsISalsartastepatnpchieye more

transferredﬁ. Cﬁ.he fer r.eversing and hﬁ{ di &?ﬁl}necha ism 470 i [ ever sed
(FI G 26E) “HEHYCt HESHB t" Sna FBY TRRENFTAS IS BOMROHEE PWHAFC: MOre eHRFHYEE kn 15

' ice. f th d t. f bot 40 I 26F) .
easu | 19, S of 18 JRRH8 il REEP Ml A TE LS ih SRR b Siedl
Qper ati on fS\A‘QP‘}V‘%@Z&%%’S%%%@Z&\gﬁeﬁt‘ﬁ(;bnlds‘@\ﬁsg%r)t he poli shing apparatus thus

constructe W. serial processing is perfornmed, a

wafer i{s transf eTB@ﬂré@ﬂin@E&etrﬁﬁgbRW 5Gn 4R Eg#gﬁiisﬁiﬁgts%gﬁfi%@ﬁso%t d&ced N

front |oading portion 20 -- t frrst tran ro e reversing
nmachi ne 3lbelow. t FEG! 106 ied oAt view bEtHel first lihdaRNih§foret 398nd P16, of id Q%lil]l! rst

| i near transporter 5 - the pusher 33 -~ the top ring 301A ~ the polishing

t abl e 300Aview ofEIGoUDNeAsIhown ihRIGSecondd tin attef frst Hhckgrah§porRt StHAe i St

| i near transporter 5 --> the pusher 34 -~ the top ring 301B --> the

pol i shi ng tramfer o TS, {188, P83hend B4,-whicherd lineatlyt mavabiein 2FecipragaingS3 of
the first linear transporter 5 -->the lifter 35 --> the second transfer
robot 40 -menugie [Thesedransfer stages,bave)  twoling strieturesinglydings® eper hise sad and

| i near_tranpsporter -~.the thLsher 37 -~ the top ring 301C - thezﬁolishi ng
t abl e dbocowes linge gﬂ@!ﬁé‘r@l y7a firstiteanster stage {18y, aseponsk tapster skagsf TS % énd @c ond

pol 1 ani ng. o Eenslsp age TS e iihoet S e ine, Sherion b HawsIgviRge 1647 of
t he second. | J. ransport.er 6 --> the second transfer robot 40 -~ the

reversing %fé%%%%léﬁ%u &eﬁ D% hucki ng unit 461 of the transfer unit 46 --->
46 -5 The’ secontiny WPl ufisfelaGel 6, 182 ld 188 Spf e (el FRRE ot
transfer umsh nffre-on th@;@?lhﬁgiiw Mleﬁﬂlﬁ@{)feﬁgsh@%i iﬁ@llé.“u:th& R é}fl%gégf‘&ggét&ih;

464 of the transfer uni --> the quaternary cl eani'ng Vi ce

first 25 anT8erTSHhad T33 and thd @ppeathsfeReags TS4 edn Fbdly mdvRtwitiRad iR Rt | On
20. Operation of the linear transporters and 6 will be described bel"ow
with 10 15wib eaeli othenbecause the@Gre provided i gliffeient Heighs., THeefifst trahsférr f er
robot 22 picks up a wafer A fromthe wafer cassette on the front | oadi ng
portion 20T8hdransferssf wafer tbheveeather firkt trandfereing gosition P Ingtckhiole tiklrevading
reversing machine 31 chucks the wafer A and then reverses the wafer A at
180. Then, maeldng B} aed lifier 3Zaneidisposed, gud theasecertdgravafeering\positiqnl FR2 dvlich tshe
lifter 32. Then, the lifter 32 is |lowered, so that the wafer A is placed on
the first transfer
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stage TS 1 of the first linear transporter 5 (FIG 27A). After the wafer A
is placed on the first transfer stage TS 1 of the first linear transporter
5, the lifter 32 continues to be lowered until a position in which the
lifter 32 does not interfere with the first transfer stage TS 1 even if the
first transfer stage TS 1 is noved. Wien the lowering of the lifter 32 is
conpl et ed, 3 Wafer &u&iving/delivedng positjen ar which theopusherd3 3T B3disposed t ofbe secohé
fourth transferrin iti (%n TP4, and the upper transfer stage TS4 noves
toward the t'faf’?frgf Stf‘f?ea'ggf HpRsters ayder behweenphe sepand trangferring ipesition g2t and the r st

(econd t 1 SHES uARgnB SERRD TReaf e ¢ Rl 5osiving doverie pmionzmBy e en,
25" Fanst o4 RRTSERTHs Rlphet, TR IO HEMGoTHeentSF nnieine Wlmborwsathe
f : " d-the fi f I.Ng.
ransfes e Tl ST TR Pl R P ARG e,
transferring Rogispdsad Tfle (fHlifth t?az\geﬁ s-#%%h’f’gﬁ Ya S eqf h;&f?%gd?e&ﬁgérg :[A\Blpsé“ no

301A is attracted by a vacuum sucti o ani sm nd

moved o t hangehring!osioh a1 and RAWRh ankigiig RkfibAgEAd by the vacuum 53

suction nechanism Then, the wafer A is polished by the polishing surface,

such as a pol i shiAsghotatih FIG. a1gedchdifiible HaAses st@%ésaPSWI?(T%WI‘Sﬁ B&d PS4 inadi ng
tabl e 300A. The polished wafer A is noved above the pusher 33 by the

swi ngi ng mourqrno$0 fined thepeto) argl B0Afer dnsuppoansd barthe tratislert g @ite3dch The
wafer A is placed on the second transfer 5 stage TS2 when the pusher 33 is
| ower ed0 ( Fti@t ageppherat edgeanf the mafertpieced ent theafaasfeBstage 8l gadded amd posigiohed St
transfer stage TS 1 as descri bed above. Then, the |ower transfer stages TS
1, TS2, an@YThS niey 80t olbe @inshél fasemadet ofaresinesuchnas polychlommrifliRsoetayidné he
upper tranigétmgtage TS4 gtgves toward the first transferring position TP 1.
Thus, the yorgpplyetheretherkatone (BEK:r Eachdmnsfepstage has\aegnsay (not shhwnhaf er
recei ving/del.iverin osition (third transferring position TP3) for the top
ring 301B, “SHLAY h HAIRPSHORRY SLRROr(PT deteqting fbe presenceqef arwaferion theyeaasten t he
waf er receist\é'h g/ delivering position (second transferring position TP2) for
the top ring~301 A (FIG 28A). Then, the pusher 34 located at the third
transfesring postgd u r ted.at the seco

t r ansf g? ring pozli‘l%e: tgér}llsfréggtag%?pﬁggd?? g’ atngl gl;lsgfaé% gﬁﬁgﬁ\ﬁggyheﬁ%ﬁﬁﬁﬁ T%lcej faf er

B to the tgp dndng, 3&%}5&:@@@ the §h9ﬁrnrig1 %ﬁ’_g};é anﬁé{E@%ﬂg%ﬁl%%'SG%on‘ﬁ?c%d {' dre:

the | ower transfer stages 'TSl, TSZ2, nove e firs

transferri ped pSesof arsir THlindep (8kivi f T t d
the fourth transferri ﬁ\gﬂposi {ai or: IrDrtléBl(:’)tf:HIiSCr-lM gg%)ﬁa%ﬁg@%g elrg&lipg%@%{lﬁg\f\%af er

B whi ch haweppoetes2 phihiesdeeshd tarske stRPESY (dtingDirRdifdrsstddedl URishaft 376kl fced
on the third transfer stage TS3 and the second transfer stage TS2 by the
pushers 34shafS®Bae inssspd trovgh the sEpr@rt SBafthe Aecontiatansferntagd TS2. neXi endiéer C
is pl afed oné&lhg first transfer stage TSl as described above. Then, the
| over ¢ antheeshall 54 je sonmsgted tesphe supgort§3 ofhecfitsh transdert stagef BSir (driven aasdfer ri ng
position TP4, .and, t he uppe ransfer stage TS4 noves toward the first 25
transferri ﬁtﬁg"p)og‘?q%ﬁ’thﬁpf‘.‘é ?&ﬁ@,s #h &7 waptovidad gith matoppar58 1+ r Arspting 532 ige
s di sposellierPRi e Sk 7 bREveen b MPPHrtr ey the Fgg ' arelor MagaBOband e he
the top ri APIBEOCHERRR RaRL Sk e SN ariaior S52 asosad ontes 1 1 s
noved to t L Vi i I | fol O on ransferri
posi tion T%%M%@Yﬁ?@ggﬁ%%ngﬁ3ﬁﬁé %%?I&;‘\PRE%{S%%Z@? qnﬂéflepﬁg)ﬂgﬁ 5%4’?%& at ed
at theas hi ihikd! friiNreitadd1ISDOSMebRihich 3idiplre! S RUERES, GfichORB 8l ibfae

I ec? er the wat ar and 5

second transferring position TP2 are to trans

the wafer Eortact twith ﬂhemu%sﬂdﬂgs BoffBednst thditfet QMags TRY 230 Lfd sdgﬁéR%ﬁthﬁé }ng s

Further, the lifter 35 located at the fourth transferring position

lifted to tramfisfseage(liss, mapeztivédly] are phevidedcn Bothi dnd of @k i adkarkPanshirtdr 3at
time, the lower transfer stages TS 1, TS2, and TS3 nove toward the first
transferring posWhenrthegir, cydindert it isipetaated rtarexfend antagatra&i4thenivdsssaowrr d
the fourth transferring position TP4 (FIG 29A). The wafer B and the wafer
C 10 which have been polished in the respective polishing units are pl aced
on the third transfer stage TS3 and the3§econd transfer stage TS2 by the
pushers 34 and 33, respectively, and thé wafer Ais transferred to the
second polishing section 3b by the second transfer robot 40 (FIG 29B). At
that time, the next wafer Dis placed on the first transfer stage TS 1 as
descri bed above (FIGS. 29B and 29C). 1 S Then, the | ower transfer stages TS
1, TS2, and .TS3 nove toward the fourth transferring position TP4, and the
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20 transferring position TP3) for the top ring 301B, and the wafer D on the
first transfer stage TS 1 is noved to the wafer receiving/delivering
position (second transferring position TP2) for the top ring 301A (FIG
29D). Then, the pusher 34 |ocated at the third transferring position TP3
and the pusher 33 |located at the second transferring position TP2 are
lifted to tCPBPRSHBE Membenaf epnnectsd do ths rod §Saisfmoved spdhatitee seopnd iransf@GtaBe and
the top ri 301A, res Ctiviléﬁ Further, the lifter 35 |ocated at the
fourt h t r anerds FIYGe FRRSTher Britrthe confegting igmber 36, arhessthe Mepnmat B ofishe et he

752, "and TSRfBRONST i cboqrT iy ?ﬁmqtrg?% iﬁéﬁ [sséqrrﬁﬁ%%seépf?é?egiéa@éé
al & : SRdviate
Tha (Fi G 30 ST ARE e R A e L @%ﬁ%ﬁ%@@@it@%ﬁe@ el R Lhe
G 30A) " fhe Vo _ é
I Ezpszgzxs RS TR T %%Fﬁviiraiét‘??%ai@ﬁiﬂd d
Lranster roborEanto Sl fRebA T B AR IR LB LB TR VP e Mhalosi 18 57 ot

transfer stpgfg f@z,kh@%iﬂﬁﬁ%éfé}%@agbﬁg?is( dttdTRoved 'Eég,%pgr %Qt@ the -aggceo;ﬁd t}a@lgtéelr ower

transfer stages TS 1, TS2, and T nove toward th urt sterr
posi tion TithgedrS2. t MRBws|pberfirky Rt staheats1, thé sBRNASrdmRR@ sthol NEST i dndtthe
transferring position TP 1. Thus, the wafer C on the third transfer stage
TS3 is rmvéhlrrf dransfer hetago P dre alivadacly r iogepoinitdgirally BRd simulahedustynen | 4 fter
3 5 is _disposed, the wafer D on the second transfer stage TS2 is noved to
the wafl@r reERIOGatiNg/ masinerby aetyatiposifitherir ¢ylhidedSs.r ansferring position TP3)
for the top ring_301B, and the wafer E on the first transfer stage TS 1 is
moved to the waf & thedirss tyanster gtage i ia do pe shavied roves thedirst tramsfisfieg position
position T f.or hhe top [i ng 301 A (FIG 30D)1" Thereafter, the processes
shown in FIIES: thenAhe supnoriyslRT therfiest trapsfprestagei TShas restricsechby theamechankval

second transfer bot, 40 whic recei yed the wafer. A transfers the wafer
Ato the |i5?%§’8?r > gpd ﬁﬁépg%gﬂggﬁ?*ﬁ‘é‘aﬁ“%?falﬁgwwpf the; first fianstes stasg TS1,

| i shi j I 1A h f A i I the l.ifter. .36
then'noo1 ot U AP eaniter fi6k s Gl 6F pioved aBerThE firfhigansferting poitian or
Conar ed (FG. Srnrraslhd T8 ualtr SORECTHEls Sl Wostontd ot e ofrst age
TSS of thetapgomthg! jositioh Tt ANSAATAS), ipiihettﬁ'l?d 'tﬂg%sf‘tﬁ{) st ng?ﬁlfsintp%%%n&%dbo%% ‘he

| owered until a position in which tthe lifter erfere w

fifth transtefourthagasfEbngosition T4 ehehithd SuppbAS3fFthStadarahsier kS 0¥8 s

When the lowering of the lifter 36 is conpleted, the upper transFer stages
TSS 25 andrésgiterbbetheonarhanitdlatappeesi) and tirsbeng 582 atestistiufRer iidvenitlof he

| ower transfer stage TS7 noves toward the fifth transferring position TPS.
Thus, the therthird Arapsfer stager T$3, Iso than tleef third Staasfer 56 TS3 cannetibé Mot oV fies
recei ving/ delivering position (sixth transferring position TP6) for the top
ring 364C ?‘Fﬁ’@ transfgrring gositign dP4. + Thersfornethe3hird dansfed stage (1183 isiacturately
transferri n&.@)siti%n TP6 is lifted tQ 5 transfer the wafer A to the top
ring 301C Pgfitonedppihe faprth trapsferring positian TBfer transfer stages TSS and TS6

nmove toward the &}fth transferrin osition TP and the | ower transfer
stage TS7 noves (e trﬁﬂ’egté‘(ﬁefff"glsf?rr %Fﬁ%‘?segar"ienéffﬁffé‘F istrekesTef; mopement3 sl |
Then, the i 4 ed on the sixth, transfer,. stage TS6. (FlI G
Top At ASYRRELA pdol® uBhAEPHaRl i e Shicleis S AlirdeRanerided & nge
TSS as desfal bV, he t er .stages TSS.and TS ve
t owar d theg{see%ﬁef hbgot?%nrs Eagggs?a e%'i ngdg'%g%t is([)lglp 7?y1§1r(11§%t ﬁaeusf:(?&%rapp?@ﬁtspg’r

stage 757 Bavoam [aRear th e eréseht dntddanstter isi}gké[)ﬁiéh\%\%?gyﬁfd%r 55NV Sonfldifed @l €

A on the sixth transfer stage TS6 is nove _ o
recei vi ng/ dithiregectn® the Itahéfen stafe RN hiks ﬂfealaﬁéﬁf Hisﬁﬁcé)eﬁhltob&%l%%!: 4d tHaPlne M€

top ring 301D, and the wafer B on the fifth transfer stage I's noved to
the waf er spings 570 gindeS82vatisbrbgexpessive Strokes iwithrespedh $6 el biher RO @l P6)
for the top ring 301 C (FIG 32C). Then, the pusher 38 |ocated at the
seventh tr h@‘ﬁ@mievgn pb dhiet iransfefRTages B 1t 1S21an®@T'S3 have different strokes, these
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pusher 37 located at the sixth transferring position TP6 are lifted to
transfer the wafer A and the wafer B to the top ring 301D and the top ring
301C, respectively (FIG 32D). At that tine, the upper transfer stages TSS
and TS6 nove toward the fifth transferring position TPS, and the | ower
transfer stage TS7 noves toward the seventh transferring position TP7 (FIG
33A). The \xﬁrﬁs trapsferslages d Slad 82, B 3ceansimeltaneeuslybe moivediby nne hie cylinder
respective 5Bol ishing units are placed on the seventh transfer stage TS7 and
the sixth transfer stage TS6 by the pushers 38 and 37, respectively (FIG

33B). At that tineg, . next waf er is pl.aced on the fifth transfer stage
TSS) as descri behr@ﬁﬁgﬁmfﬁrgﬁ?ns?ﬂ&er I ra'fql‘éﬁﬁglf@fer (sfloéél&"l""ﬂ§8r hmrlvseomeg

t dth f i i ti.on.TP7 d the | f

st age 7 o Mgl R 4 kP D RReL SRR 48 riscibraeating enste, e Rurhet er

A on the s r [ Q fifth transferrin
position T%féﬁgft%pﬁlt\%%?% ﬁecoﬁr??%r t-)ry?s,%leias Jé}?ﬁsﬁg%ssécﬁstt?ﬁ% HWXFQ P! Eil%ﬂecfvﬁ[é' ‘gﬁl}t h
transfer StRORwESEahsT EAER recei ving/ delivering position
(seventh trans?verriangerpoy ?ngqr)l Tl'éF’f?)aK\Qg?B't he top ring 301D, and the wafer C

on the fifth tramhbedecdnd linsdragghspSRer 8 MOMRIsdcOnd BB secti i
recei ving/delivering position (si Et h transf erSri nlglg osliy}?{l%r?qug) 3? ovylllt & top

ring 301C (ssoeibEd Gelo33CFIGTNE s atffumt Rt SowaBg RS oBAl BhedrPanSFHHRRTEN and
transferring position TP7, and the pusher 37 %ocat ed at the sixth

t ransf er ri #Gpd3iis aqlanTPewaofFIGf 12d Aoshovanif BIGS.he wef 3, Be Seadid ifQr
wafer Cto the top ring 301D and the top ring 301C, respectively, and the
lifter 186 [tgasposigr fhas theeeftransfer stagessTSS, ITS6gambES T, ivattich arellinbarbmbeabile ansf er
the wafer A to the second transfer robot 40 (FIG 33D). At that tine, the
upper transf@prosatgagannes athesertansfesstages hatech tweelif strusture inohiderg dmupper
position T .Sé and 1t he ligev]ver tr%nsfer tage TS7 noves toward the seventh
transferri H§C BB R IPHEr e Spesifiqally, afifth frapsfes stage B85 @ad i8ysixth drasefen stdge 0
transfer r %tare4 lélzslt(ii 33E). Thereafter, the roc?sses shown in FIGS. 33A
t hrough 33E°3r°8¢ SRRt O an\NpRFr If, Hhetaas g5 raRsierstages kY igdisposed i &r i s
transferreqlov%}lﬁlﬁe followng route: the wafer cassette of the front | oading
portion 20 --~the first transfer robot 22 the reversing machine 31 --> the

[ift 2 -~ th ki t f j | 1

t Ir an§|roé$t er 5 - Ev?ﬁﬁrees%asﬁgr \%)%{Sfez Sf?%es ??8 jal’nlﬁ n%éé?:%ﬁA{hEﬁ{’WSrl ﬁ%%??rﬁ??ﬁj T$hi e
300A ->th ; ] : i |4
ranspor { ot eRahe Sane skl tn BRACYICWASUA in1GYT ARE ubper lsfel Kaben 19ECT

300B - ~ t hanpTSbend 3Me tower iansfbi §t8pd TONSAEHE4IRIvESRitIRTut tiﬁl@rféﬁr{gsév%thieﬁaﬁr
-~"the

transporter 5 - the lifter 35 -~ e second transfer robot 40
reversing ethehibeeause they ardprotidakangifferedt Y&ghtof The fifftanaheer Ynikt B -
the 20 primary cleaning device 42 -~ the chucking unit 462 of the transfer

unit 46 - ~trepsders cc viatharbetweencthe fifthdtrensdferriag positioneTRS at kihich thei kifteb636 of t he
transf% uHit 48‘ - ({he tertiary cleaning device 44 -~ the chucking unit 464
of the~YraASPeedusf th&@“‘thttf?@séﬁmgemﬁém TP@awhich islewafer weeivingldelifening
transfer robot 22 --> ttﬂe Wal;er cassette of the front | oadin ortion 20.
25 Anot her PORIHQ} a4 which the musher 37015 dipposed| | D sinthr anster stage tensfersset t e

of the fro | gadi n ortjon 20 -> the first transfer robot 22 ~ the,
reversing %lf(;eﬁﬁ)ﬁgwe?% the §xﬁh§aqs?ﬂ‘8$ pgsition, Tijlqe a‘F‘g eventh femaferringapesitiony of

the first kpregg:.tr: r.o.-.>.the |ifter 35 th econd ansfer robot
40 - tne IPTyShichd®RSPRE, Roeiding A podfind whah i Biiber a8 diomesed’s 10
| i near trangPQEvedth Gans r 5 (A 1C.> .t he. pol i shin

tabl e 300C - the pus%lgf&?%;&% Tﬁgtrgﬁs&ljghedt %Vgﬁ:g S&Qegﬁ gtbe(ca:ﬁ qgéragffe?rﬁ’@ %%Sglfﬁ’d

| i near23 r aWBpand e sbventh irEh%f&HﬁQ?Bsiﬁ&l Tp7the top ring 301D -> the polishing
tabl e 300D -> the pusher 38 -->"the seventh transfer stage TS7 of the

second linear trAnshowhét F6G- 13; dabR ofithé Bans?ér stagels ES5S a%8Ndnd MRYHaS fo0 L Ot
40 --> the reversing machine 41 --~ the chucking unit 461 of the transfer
unit 46 ->pinké0 fixeduhereto] amhi wgfedéy supportdd o theearsn GlabBen bRiate 4RR tRY: at he
transfer unit 46 -~ the secondary cl eaning device 43 -~ the chucking unit
463 of t heperipher edgeuof the s@iferpladed dnethe itrangfercitegais puidie \ind @odifioned by the
chucking unit 464 of the transfer unit 46 -> the quaternary cl eaning device
45 ~ the first transfer robot 22 --> the wafer cassette of the front

| oadi ng portion 20. Operation of the Iigéar ‘transporters 5 and 6 will be
descri bed below with 15 reference to FIGS. 34 through 39. A wafer Ais

pl aced on the first transfer stage TS 1 of the first linear transporter 5
as with the serial processing (FIG 34A). The lower transfer stages TS 1,
TS2, and TS3 nove toward the fourth transferring position TP4, and the
upper transfer stage TS4 noves toward the first transferring position TP 1.
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25 transfer the wafer Ato the top ring 301 A. At that time, the next wafer
Bis placed on the fourth transfer stage TS4 (FIG 34C). The | ower transfer
stages TS 1, TS2, and TS3 nove toward the first transferring position TP 1,
and the upper transfer stage TS4 noves toward the fourth transferring
position TP4. Thus, the wafer B on the fourth transfer stage TS4 is noved
to the fouPits 80 afbedinsi Ghyars saddeiasnesipauch: aspelyohlarptsifluoraethylas PSTEES posed
been polished is placed on the second

FIG 34D). [Th f A whi h

Eransfer ?SPSQS&?@%%EW%%%? gh trangfer sfags bag a wenser (otishopynhsuch ana t he
first tran fgr .st.al?f TS 1. 'Frhe *i{jte 35 | ocated afl the fourth transferring
posi ti on TPATTLSHIOY {yRg Sensor for fetesting the nigsense of a waleren te tisnsfet #tastsf er robot
40 (FIG 3 SA). [ f to th 59 i shi

secti on 3b by i nd CUEE vikeh Ios PGB RY # S staborRRES M prorERlidn adf ages
TS 1, T8&2, @Eﬁ : A f i .1 TP4,. d

t he uppgr t6 ?2% S ervi[?'\égég(%'g%@g}s' 1? g%A/IéJrhdé %’aﬁogsd P%Er;c{yﬂﬁ?ééggbg:ng?’heéﬁffgggf i on
oo 1 oasGsaTaHR b 81okBE pSEBANE e MBHGE (31 GOfhe [Seih FarllR Sfugd 18 L1

waf er receiving/delivering position ransferring position

the top ri (¢ Brangfefl stae). Wal @hatC g7Nist MGertdd’ fhrodgha iRl &lppsk 8L of e kixyrOved
to the wafer receiving/delivering position (second transPerrl ng position
TP2) for t bandfapstagenGSGO1AA ehffloBthSSIRf 67he Bonrebted RY $HESuppdrt! ICat @ fith t he
third transferring position TP3 and the pusher 10 33 | ocated at the second
transf erri trgngfersstageohiS T Rdrivemetrdnisfer sthge)) and ains biher ik of\etfeeyhafd 67nd prvddanf er
Cto the top ring 301B and the top ring 301A, respectively. Further, the
next w9 er wishiassteppge 6d1.onA spring G12 is linterpasest @r the sbafe6 Thatwaen thesappdred] above
(FIG 35C). Then, the lower transfer stages TS 1, TS2, and TS3 nove toward
the first fheaﬁ%#leﬁrﬁnsfg St8et TSh anp the supporthé2 upfpdre tsixtinransfest sigge TS4.
noves towai\/f bhe fourth transf,eér_;TBg position TP4. 15 Thus, the wafer D on
the fourt h™M§ch#usal stoppsr, 80 uhich isBipught it Rentaesuvith the: supspw 6l efgthedifih i on
TP4 at whicgh the |if .35 is.dj sposed G 35D),. The wafer A and the
tafer C uhIERTHoR B RaroSnelan i ko e secend it rasongr fran G it

pl aced on i 1sfer stage TS3 and the second transfer stage TS2 by
t he pushergljagséfé%#%ﬁsaﬁ(g%pecti vely, and the next wafer E is placed on the
first p§ transfe : ; 3 | i r C f.ourth
transfgrri ng posmhi%gﬁg%%g%éndléﬁ %e ctugtt‘%lftgnégiégrg i ﬁg()}\}\t/gepﬁh%%o?tgs%’ﬁge d&cbnd

transfer reauesferibaderTS8 cotfibited 181818 roll 882 iOMBed. ' Xitdetthe ShARES61 S the AR

and TS3 nove toward the fourth
transfer stage TS5 is connected to the support 62 of the sixth transfer stage TS6 via the

shaft 67 and the spring 672, the fifth transfer stage TSS is also moved together with the

sixth transfer stage TS6. Thus, the fifth transfer stage TS5 and the sixth transfer stage

20 TS6 are linearly moved integrally and simultaneously in a reciprocating manner by
actuation of the air cylinder 65.

If the fifth transfer stage TS5 is to be moved over the fifth transferring position

TPS, then the support 61 of the fifth transfer stage TSS is restricted by the mechanical

stopper 601, and the spring 672 absorbs further movement of the fifth transfer stage TS5,

25  so that the fifth transfer stage TSS cannot be moved over the fifth transferring position

TP5. Therefore, the fifth transfer stage TS5 is accurately positioned at the fifth

transferring position TP5. Thus, in the second linear transporter 6, as with the first

linear transporter 5, two transfer stages TS5 and TS6 can simultaneously be moved by
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transferring position TP4, and the upper transfer stage TS4 noves toward
the first transferring position TP1. Thus, the wafer A on the third
transfer stage TS3 is noved to 25 the fourth transferring position TP4 at
which the lifter 35 is disposed, the wafer C on the second transfer stage
TS2 is noved to the wafer receiving/delivering position (third transferring
position TP argyhpder 50p Tﬁlﬁﬁecca’dllsl,ealaﬂ@lsph@ewhgﬁﬂrarEaionylimier {nat shown)afosf er
stage TS 1,is ved. to the fer receiving/delivering position (second
transferri nge g\gmpmﬁ t%se"e%ﬂanﬁfrﬁ StﬁgfeTﬁgﬁfﬂ‘ierl@ngm 1pRIrECIPREE/ING Maaner. t he
pusher 34 located at the third ansferring, position TP3 and the pusher 3 3
| ocated at the yed ntﬁa'isfeér%‘?g&ﬁ?]ds ﬁBEﬁI?I,egnbﬂ'li‘;e ahrecylindero 8o tag tor bmstaved t he

f . i h i ,
Faspect i vorimiBnbRI! witn K by Rel SR P Al s o oLl 1ot sanat erri ng
iti TP4 i | Al : i f A t he,.
Pranstor 1obot " adliefigh i BUAF fafifpoldls Pand 808 olBRH 1. b ale BURTHSCBEY o1
the fourth nﬁa{ya&sgrﬁfatg l%g?or-re%n@?e, %ﬁrdfﬁ%g???@t@?aﬂ& st he | ower transfer

stages TS 1, 'TS2, and 3 nove t owar ransterring position TP 1,
and the upper traps ehe RVa8Rg hathiRVASInRMBES bl fOMki J@g TNl
position TP4. Thus, the vvaferg F on thenf ourthptrlahg%'?&%% %g%ﬁ ?%\ge‘}%ed
to the foumadchineansh eie dle@ingosictibon wiiPhe dbscriBed Belbie IThE L&k hicifhsppsed
(FIG 36D). The wafer C and the wafer E which have been poleirs’éh%ellc? ?n tﬁfe)
respecti veipdthd §tst ipglishing seaion Jd cdidpased tahe pdiitich for ahRhes hedd oL theSBrsfnd
the second transfer stage TS2 by the pushers 34 and 33, respectively, and
t he nex? wdmasferzabst 37 irthe leadingiunlbading sections¥ mracsessibie did servesTo fredeiveet |,
the lifter 3? Igc%ted at the fourth transferring position TP4 is lifted to
transfer t ReIeEdphagnptobeenpolished frpm theEmbiranséisgobet@2( Favexse 3igEvater upside
Thereafter,, the esses shown in FIGS  36B through 36E are repeated. On
the other HSW&, arfc{@e ’é’SEﬁ'ﬁdW qpﬁ%%rllf?eﬁﬁat Abe ygveesinghmachine 41 ve thet ¢leaning er B

transfers the. er Bto the |lifter 36 of the second |linear transporter 6
in the sec%%cglo\é\gi Bofliseased gt ackqsition @bwb'lﬁI‘G ﬂ@?’A?. S’Frﬁﬁcm wranster; iobpt 4€d9 on
the lifter Lfter 36 is lifited. The fer i s. placed on the
fifth tr angg‘%rs éﬁ‘g? gaﬁe Q%%Jgh (E)cf 'CRE® sae‘g%flﬁ{j[qa?ﬂ%sal?eef‘rpﬁélfﬁﬁlri?%‘iﬂ tthFé’HgttWQSfF’i fter
36 is howersbt 4ol Evedd Bl i on the fifth transfer
stage TS5 of the’ sggong Ti‘vr?gééﬁ[ptsidgﬁds?\g@{’ ? é‘rj %gl,ﬁ?rﬁté@ﬁfa??ret}p %%%@8?1% Hﬁlis‘}%to be
| ower ed untThé revaRsiag trhadhined Yiafdd 41NRavd fHe e | e Wi th
the fifth transfer %tage TS5 e\e/len I f ?Ehe fiﬁn?tsﬁcr%s ’erngﬁigye%lssgévi%g&nrﬁ)ved.
Wien the | maehinagl &fill bbdedcribbébeld® i s conpl eted, the upper transfer stages
TS5 and TS6 nove toward the seventh transferring position TP7, and the

| owner transfer sFK§el4PSH arplansviewshowlingithe tévieiding maskihen | il PIESi 14BOR al PS.
Thus, the wafer B on the fifth 61 transfer stage TSS is noved to the

vaf er recePidp vigwdatartiein ergspsestion,cof KIG. X8A. t Aarshbenrin RIGS0$#Aiand 1HBGthd or

t he tog ring 301C (FI G _37C). Then, the pusher 37 located at the sixth
transf €9 ri FRyepss machinerHshase pair efegcuate ammsrdOeand mpluraditeof @.4.csit)hmng 3 ri ng

301 C (FIG ,3 . At thaj tjme, the upper transfer 5 stages TSS and TS6
nove towar &’hl%?a‘f"? BIAoVES g&’ﬁ §“‘§Tﬂ"i%wﬁ€9§ R’Y thereirprs fixpddo thrarmsadf. t Thearmes

t TS7 t d.th th t f [ iti TP7 (FI.G 38A).
The-pol | anal ol b P B R stwonfrohatemats Bha i Stae: cradeimyshade
her 3 7 . t L t he. waf f dtot d
Cranst er 1 8o o Phyldder 412 nd o o lioNnfing 51 1, “Whieh the vl s, 10
Then, th t t T
{ranst orri pgoes; T omn o' 4 el afy T WiRRHfe SAElSE 3325 RV her o

the fi13h amasiens cRSed@fdet tHRTordeSf tﬂgﬂ'éb?nprgﬁﬁ)n:’%giﬁé 383 ONTH NG ?ﬁt4h¢1n8 2

transfer stage TS6 is noved to the warer recelv elTvering positi

(seventh ttipesd ef therglindwiikare Jgaced fiom dabR ofRP by ANEstARE Dande shites vefser D
on the fifth transfer stage TSS is noved to the wafer 15
recei vi ng/ pwledvbadkngntilosi stomper (3li6x tontadtanaf eid bRakPIE tun@ér THRObiak osf tHae top
ring 301 C (FIG 38C).

compression spring 313,
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Then, the pusher 38 |located at the seventh transferring position TP7, and

the pusher 37 located at the sixth transferring position TP6 are |ifted to
transfer the wafer B and the wafer Dto the top ring 301D and the top ring
301 C, respectively (FIG 38D). At 20 that tine, the upper transfer stages
TSS and TS6 nove owarg %Re fifth transferring position TPS, and the | ower
transfer stage TSPerfBdLlokAlarsadinged sychithat whenawafer Wids ghiicked, arclepmance FI G

39A). The wafer B and. t fer D whigh haye b lished in th

Coshect i ve i M AL S dhe, labkk 3 Joh heBadiar 1isandhestoppagdStey and

the sixth tra TS t he .pushers. 38 and. 37, tivel

Fle. 30m) . At BrEleath@eh. daPs lngplFulh BIoe InCsens o Tib posiabsde datebt ket e
bot 40 inyFl ' . fifih. transf.er st . Then, th

iper 11 ancrih e piak WaRRE QbR the Wkl fR Ty B aH%e X0 Therrthg

posi ti o8 TRihenahél wakhé WOGIot bhARE OF csi 9 eéﬁ?ﬁ‘@égéé@m{u@@ﬁﬂ%ﬂé{ t@gggge

transferring position TPS. Thus, the wa B . r .
TS7 i's movéight Serisbe3 {7 tibds AdtaRedeetght!0 THAS! the WandhiRsidh WU Gbhitd2Rs r'3f1t7,f‘}% 36
e

i s disposed, the wafer D on the sixXth transtfer stage TSo iIs- noved to
waf er receicapably ofretogniingwhethid drafot (teavset W ispaiehan "tlhél%v&@ﬁgtrﬁ&ﬂinéap for
the top ring 301D, and the wafer F on the fifth transfer 5 stage TS5 is
moved to the wafArslidemechdnisyd felthe shaitrsd 4208 atpulley § 58 seltohhicdfsiit6ehéH\Gther,
position TP6) for the top ring 301C (FIG 39C). Then, the pusher 38 | ocated
at the sevaénd thermdley B8 is cuypieddotal pulleT B20 fiaeditd hshafusidest a3leppiipah6@r 319 t he
sixth transferring position TP6 are lifted to transfer the wafer D and the
waf er ROt o thneugh bgelfﬁ%b 30hen thesteppingtragtor 3 Hyis204drgized cthp ebs ¥ are rataddt he
lifter 36 10 | ocate at.tE fifth transferring position is lifted to
transfer the waf &S SBOVB 1§ @-s‘eé*éﬁﬁ!NEt%}%lSéiﬂsppmchetwgen(thc GveGdip) magliing Rt

time, the r Lransfer sta TSS and,  TS6 noye toward the fifth
transferri ﬁg‘?g‘besﬁs?&’ﬁ“% 0 gﬂgft rﬁgﬁ%ﬁerrp}gawgﬁ\éésﬁ the sydterr 49 isrppansd, andas d

h i it . f i db h
Second ¢ ranafa SrddibieltbeRnta ot tangieE o %ﬁ%Z“?fwﬁ E%Hs'aé@ r er'?%%@m i
FI GS. 39A & 1 ; I shi ng. uni.t in FIG
20 may be e L2, 19l A BERORH bebEeR i) eBGbind eptSingl o Fr6pH ni g
unit 508 shusfer bbbl 49, HBVEATRE l‘és'%l%ll%glln%l ﬁ@g% Eﬁpllﬁ O% : IrE%YéaRﬂgaqgglglekgr I ng

cloth 510 attached to an upper surfa ereof, a g uni

hol ding a bemeennitbifiso poNEhirfy serfioR 3HANK PheCseRonHEEsf4ABHSMS légfl 'bQ@ve%Hci!he
pressing the 20 sem conductor wafer against the polishing table 51T t0
pol i sh t he seeni potishing eectionf3br andathd sacohidegdiisfed robiitt4053®of San Bl tv ABisNY
(dressing) the polishing cloth on the polishing table 511. An upper surface
of the pol thetshutfers|ids K2, 980anshi4 fre qpendds ndg wakirlie d8ivErddobet®esh the kévehing
surface which is brought into sliding contact with the sem conductor wafer
as a wor kpfeekine # and the serpnshtransfar olmt #0jos theopritany oléaning dealvieal2s haWhen®l3 t o
a not Oé (not .25 shown) _di ap{?’;eﬁ bel ow t he polishing table 511. Thus, the
pol i shthg PAfrds Baytranstertsd othe shuttess d0i 11, He, 1 htand 14reae closa. Thepbhiterhilfg

L zer, 515 are di sposed above the

l'iquid I d t
pol i shi g kel 51 250 K& hafibaanter pel gehaniog ot 6p1e kgt valSpor ceapiises a
a1 ached t o SRR ST el o LRGS0 el e gyt foslgs edpowms

t endi f . ' head 522, d at i
2. subst et Py AOME e FEeRilh BlackitE 0Rdbr e ke imegfinerl i, ™

ring shaf  pRdGinEewARR SEhGRPAribd. RUSHBOINEARBL L YoPGA AUAO fon

swi ngi ng 5 novenent of the top ring hea y rotati h

shaft Z21 pnd veaer is ejetted Goal e ABLNGAB pReRHBAE Watdtdrdi BOhE 3fikQ9 POSi tion
| ocat ed above the polishing cloth 510.p@§rhe top ari ng 554 F? %@nnect ed via

the top ring shaNext>2petatiom ofttherewstsing thachinenGhuddnstawesd W61l b¥! dd3si§hed
provided within the top ring head 522. Thus, the top ring 524 is 10

verti cal | ybelewabiThe raversing macline3 hivwaits 4 tefet apnsferngl Btwafthe BRABtradsfer robot

sem conductor wafer as a workpiece is attracted and held to a | ower end
surface of 23 e & sfgter pusl thats thendems J4¢ (arenopendd. oWhen theepositien ofithd vidfe

af orenenti oned nechani sns, the top ring 524 can press the sem conductor
waf er held on the | ower surface thereof against the polishing cloth 510 at
a desired pressure while it is rotated. .15 The dressing unit 530 serves to
regenerate a surface of the polishing clfoth 510 that has been deteriorated
by polishing. In the present enbodi nent, the dressing unit 530 conprises a
di anond dresser 540 for roughly conditioning the polishing cloth 510 by
thinly shaving the surface of the polishing cloth 510, and a brush dresser
550 for renoving abrasive particles or polishing wastes clogged in recesses

- ~ o~ N a7 . . S



A dresser shaft 534 extends downward froma free end of the swinging arm
533. A di anond dresser 540 substantially in a disk formis connected to a

| ower end of the dresser shaft 534. The dresser shaft 534 is coupled to a
driving nechanism (air cyli nder and notor) 536 provided at an upper portion
of the swinging arm533. Wth the driving 5 nmechani sm 536, the dianond
dresser 5atansimredyethe {ver Hilénfb p%@gé’krstémﬁer Bibgt 22 ls\ﬁébttmtmllwhgwhmtb thend

rot atabl e about tFe dresser sha%é 534. As shown in FI.G 40, a drivi n%&
mschanlsm%eé‘i‘?’r fyhe RELATTAREMERE we@@ms 1340 3¢ dhe spape height astibe mreaves Al t he

st ggqaé'?%éf’iﬂw@g%&a%ﬁiZfé ; B30t 32*?1 %rf%sqrﬂigmﬁ%fc%%??aﬁ%%pgs% ving

et oot Aeef IR tf&)"f% e AER BEYRGE Bomt B A HrlfeC ol K21 A, | o
| h

verticay y é@%&lr@l?ragte %}ﬂ{% a;ﬁ'e QoL be @Q%aq‘é > e fehngas PP.%V i(#] lé)gvggs a

dr esser, Ishing ¢ e condition by SW ngrng

TherefOre’tlfehﬁarﬂrﬁ)g%egrédfet%ﬁhﬁle@% SR hehOWR e ﬁ]élﬂﬁd anghGRRE Whe

whol e 15 apparatus cah be nade conpact In size. when a sw ngi ng

speed i s agglivefeddtodhe ROUBIMR! maVhRMET 16 FeVeeedIEERT witBe REhE 310 DPagLRIdA can

be formed efficiently. According to recent trénds to automation in

sem conducbbihefseppinganoton 3ph.anTise @ueksshivafes Wawiaitg thealifie r32dimieieSlifteri 32 has

i ncreasingly been desired to provide a nechanismfor recognizing a wafer 1D
in a sem cooslectorectiabrthe atafanWap e atvasinSpradhiriecl lalsp rebevaOthe gloliskddng
demands have been increased. Standardi zed I D codes are provided for wafers,
and anlQ D wafee fiom thesecany transfieDrabet 4@ mievarsss thewsafer upsidd dowm,tandrdehmerathnaf er
is obtained fromthe 1D code and used for the purposes of "adjust msnt of

pr ocessi ngWebHn thedisgsher unitds b thesamg vpemetion apthe cevervng mephine8lis”, " process
control in the %‘ant or the |ike, Such a substrate I D reco niti on

mechani sm first REYEEHPS OPeration isinerfgrmer %foff‘o%'l‘,il*ﬂf(eérpobfihl%t aVhema »afen Wi )  of

mator | A uitet BB iR R s Q(P?fﬁh%r@%%g}eé ﬁrﬁ% Worakr i ond o
"notch al t

oad by an iha dedihe Refd Bufk of A8 RheSE deRlat B%%&“%EB%PFSF’? e ibgisive’
Howevefs tﬁﬁgﬁ@r?ghﬁﬁ r%g&gﬁesa"}&cﬁ&ﬁto the (&%?é?%'cfu'nﬂg gﬁﬁnﬂ]frﬁ Bkt htrl%l aﬁ(]il arge

space for I atio ’IUS cause an | ncreas I’I Im

appar at us. sdiidifiddeto, cahtedaniot Ro te WAYRF W e Oplirk %té?‘%tr'cﬁélﬁlcﬁ’lf hch.ﬁ@'&stis%fi spg a

wafer to the notch aligner, disturbance my be caused to t transterring
path of watleiring digdidatd eixpestwdled Bid epRdt atNBYequdted How ratiRideed. required
Therefore, as shown in FIG 41A, it is desirable to use a reversi ng machi ne
700 conbi npessure from spoayc hozddsgn eptimihanglevfor si predet@atinedepefdd offibie) i TheFl G
41 A conprises a reversing nmachi ne body 702, a reversing axis 704 attached
to the revensnggfleetivielynenproves @’lemmgrpdrfarrmnce infthasusseqddt chdaning Iabeess
openabl e and cl osable, serving as a hol ding nmechani smfor holding a
subst r# e. ATeleaningrdiquidsisogontinaoystsy appliedgwhi thenwafep OW1awaitsy thealifparuomathiet y of
pins 708 with a groove for clamping a wafer W Wen the reversing axis 704
i s rotat edeVESigr Backing| JHowaves, thenelepning Iyl say: e infermitteaidy isupplisdeinsed.
notch of the wafer a tran |caI

?anofegigcr’?’%défagl%sg&h% Buptin sost FDIEPAR ket W og FicarBE T WA,
Chan i EHESRURE s M LR Bh b DR g‘rswév%%‘ R SR Ee B ol Spbing oﬁZ
shaft 714auQfw et 4 thé Bj)gésdnﬁﬂg E‘léx@d%ﬁf‘th@'c?é&ﬂ% q‘%ﬁc{ﬁ {7:%‘?0 o

708. The respectlve pi ns ata :ee I'n synchronl

Thus, 391e wafeew 714 while the
peri pher al poti o%gﬁ?‘%u&g&@&%%n@@ﬁaﬁé &ﬂlh& ln%ooves the pi ns 708.

The pins 708 mayNba, itk @édeﬁldbtymfe&rr@fiémotwmgbbe!ekcrmwuéwanﬁmt§5 Rwer
20 Next, there will be described a process when such a reversi ng machi ne
700 is use;ierqsectlma view shewing thecdecori iransflie rébiot 40. pAlsi siowig irs #0GI a6, 8
descri bed above. A wafer picked up fromthe front |oading portion 20 is

t ransf er r escond trausferawbotsthbpsralakis 00 Gor tojationead Ri sixis 4Gins far extandotg &2.
The wafer transferred to the reversing machine 700 is handl ed by the
reversi ng machi ne when the arns 706 are closed. At that tinme, the wafer W
is 25 supported by at |east three pins ?98 (four in the illustrated exanple
of FIG 41 A). Then, the notor is actuaféd to rotate the wafer W and the
notch detecting sensor 710 detects a notch of the wafer W Wen the sensor
710 detects the notch, the rotation of the notor 714 is stopped, and the
notch is positioned at a predetermined position. In a state in




66 which the notch is thus positioned, an ID code on the wafer is | ocated
right below the 117 recognition sensor 712. Thus, the ID recognition sensor
712 reads the ID code. Then, the reversing axis 704 is rotated to reverse
the wafer W and the wafer Wis transferred to a subsequent process. In
this manner, with the reversjng nachine 700 conbined with a 5 notch

al i gner, a SREFRFUNEAR ynpep htnds 98 StP-o%is HOL2 fon extending @r tchatraning er lowfer hamdysf er
for a procesged wafer by the first transfer robot 22, so that an influence
on the thr d’ﬂa ﬁ%‘tax‘éé{qztfér FONPRENR 2 veRdsad dHgetiase e Tha awpern anddower bandsyshe

h in F 41A in which f Wis cl db h 706. Ho ,

e shown | EIRY 8150 WPt Hinq Bl drivbed aRoto. kb Reude threbor

[ ' ' t f d tion. Th

Fover oing o 4267 LuBbh AR Ba YESeostEt PSR B end Cim b iviecsty

722, ' oS indied ' hi body 722 d
Vacuum Sucty oh IR e PARA By Hsh TR YA Sl BT aret g Shne? 724"
UAORP! el 726

ed, e

A waf er Wicy @ttfansifilssionOfptital QURbr.SUFIGCEs Qh AgHu
under vacuum sucti on. V\hdébn ?he 15rrever s?ng g&z?ith%tzgféi gi)‘?egta h fer

W at t r act edomprisdRecy@GUPPOrs-tplei RARIPATS 0626 Th $he HYEENE ?H\bocﬁﬁleﬂt, Wﬁ@s for

detecting a notch of the wafer W a transm ssion optical sensor

di sposed nel@f aad pes aphrcatibobithonfiat 355 wafths rédérstheSRAHMe 4130 for

recogni zing an 1D of the wafer Wis di sposed above the wafer W The vacuum
suction portion N#gt,2be liftersci2at3shinetha fitsttpolishing Radton 1 andoihatlified 36hia thwef er
Wattracted on a | ower surface of the vacuum suction portion 726. Thus, the
vacuumi8uc tseemd pofishing sepion Sbrwidlsbeadeserited tlowg. mBhdlifters3n fncthe fiodt ol ghisg
substrate and. a ratational nechanismfor rotating the substrate. After the
wafer Wis Sa%ttopa?@tléalspese@wé a\pRsitigmte udighathe fisst trapsferr bot 2P endwelfedirstlinear
rotated, and the naqtch detegting sensor 728 detects a notch of the wafer W

Wien the s&ROSHOTSHe 416 arcessile dndesenvasces atlifst reseivingllelivering, eneghanisim for
ositi oned at

i L.OR 726, 1,S,. St. d dth h i
e O D 0 L g B I e o e e
730, Thus, “RporEr e Spstifiedfy 2o dsfer B spitdo fiveron Btler Teversedrby diver
A ; . . . ! . b .
appar at e, oxEIREhibyOFld R diRbhEreP kL TE o e TF AR el R e
function maysthiaeadegdpdrierishe ThO Bk Mindhe ?‘ﬁ’s@ gefg%}jiﬁlée&ﬁgx’s 8) hnPBRGIH.P ?? in .

above. The wafer is held on the |ower surfac rirng 1rn-a stat
such that tleesesond miishing sedindi#¢ dfapdRd a6 pSAHIRE Yhich e lilar tRARsJorRE 4 S
rotatable. Therefore, as shown in FIG 43, when a CCD canera 732 1S ’

di sposed bélaodithe eondtransiiir rplott40dn tief cleanivf @ctidh AarcacteRb, ah@kerded /S | NY
a notch of the wafer Wand a sensor for recognizing an 1D of the wafer W
the top ri Afond recehingidelivering mechanis dorerecéivingtand nieliBearirgus eafee bbtwaenglye f O
pr ocesi' ng..i mages captured by CCD canmeras has been rapidly inproved in
recent é/eapg‘?ar BAEROTiERY, drandhe sesondtransfermdbotel®ogiSpediticallyf thelidter BS samede

per f or ned he CCD.capera 732 dj sposed below the top ring 731. In the
above errbofbﬁ/ W%W gL Waffc Pg%ﬁfggn H@éﬁ"@l dapsferssagel Porrithe fongtharapsien stage TH4 in

pol i shi ng ece. Howev he present .invention is not limted to the
pol i shi ng %ﬁ\é\ﬂ;ﬂ;sgﬁ rdesarg?&sl?o\é%é%ﬁ tilﬁt?Fgo oirapsfrE TokQtAG, jand dhe, [ifiero 3G iseryes to
appar at usegej; Lé.shin its ma repgl aced with

o Por subsy L vt adu chiins A (iRyte” NaBETSS o Preciventh rabfieniae 1biat i ng
unit or a RéRetdHdlinedr M5t hy ' efchi nit farm a
substrate progessi lnnge apngpglitﬁs tggwg%cgrﬁ% %Irlsg%qjgx%to‘fofs r;[i%%é%ﬁgbsp?azr é? uas“%jg

Furthe2s ahpleuh@kdnie/stRicnitt,\ 8okt the Waet 52441 B lf1g units may be
conbined with each other and ar p)tayed in a pr eédg%gﬁﬁnédqhed direction. 20

~ Al'though cert ai nFI@.eféeis £ dertiod) aslbs¥aBttsoraf vtekwsmxﬁﬁgﬂk lifthesy | OFheNfYs? Jaeen
described, it should be understood that the present iInvention 1s not

limted tocermprishavsagabaiiforepheing andafdi ahereon ia0dla GNMASEI2RAE lifting and
nmodi fications may be nade therein w thout departing fromthe scope of the
t echni cal lowvesiapithe stageld22r i Badcyinder32hambtdi stapet 322 4re doupieély d slidablel on,
it is not necessary to 25 provide an installation space for

recei ving/ delivering mechani sns (pushers) which is different froma noving
space for a transferring nechanism Theggfore, the apparatus can be nade
conpact in size, and a workpiece can be transferred efficiently. \Wen a
plurality of transferring positions of a linear transferring nechani smare
arranged al ong a 68



| ongi tudinal direction of the apparatus, the workpiece can linearly be
transferred in the longitudinal direction of the apparatus, and the wdth
of the apparatus can be mnimzed. Therefore, a space for the entire
apparatus can be reduced efficiently. 5 Industrial Applicability The
present invention is suitable for use in a polishing apparatus for

pol i shi ng &b %bi Sagen 2qchag asiwialefUdesy 3ohfaed therespactise clapis3gs are
bol | shi ng. GAPEE: BRItV 5o dHpt WS NaviRB(AY GraseRtos Hstcpas erhebbaahd a
bol i shi ng. TaisBhEEPo | TRl i d e A ko 2f Rev oIS RReTs fheyifit RoLEgBRd ng
rechan om g, ERGRACAREA HABGHLDR Ler) oL Syl aEC! Sy,
105 11 haai Ty PEERAA Eldl ufihyufer R By BE ph S3H0r ShuckBlar o inf Sy '

wor kpi ece BehvReshdepdipheml elige BF the RERE %élrd; tHRO3 bt 395 dgflﬁé k192 MPhe

wor kpi ece receiving/délivering positions; d recelving/delivering

mechani sns claoss 3280hivh Perfer tidkeiring@éri sTahé harerab kRl B8R W8NS 31 dnliihear
transferring nmechanismand said top ring are provided at” the 15

transferri figst fiasarttiansgortes Sthaee wpdcpive Sigppoacsatfiée’ ForRippYRing T WORE tHefidg, | N
said linear transferring nechanism 2. The polishing apparatus according to
claim 1, ched saspentive ¢aper surfivas extanding hpwaiddi from olie uppbs Rufacey 36 s tdalorb
arranged along a longitudinal direction of said apparatus, Zp and the
plural 1@y eromshntransferringgng pesitioning andicenérdhé ivateawhen teskafer ispdacedohaing sm
are arranged al ong, the | ongitudinal direction of said apparatus.

support surfaces.

The wafer support surfaces of the stage 322 are raised by actuation of the
cylinder 323 to a position where the wafer is held by the reversing machine 31. A
stopper 326 having a shock absorbing function is provided as a stopper to stop raising of

15 the stage 322. When a stopper base 327 fixed to the shaft of the cylinder 323 contacts
the stopper 326, further actuation of the air cylinder 323 is stopped, and the lifting of the
stage 322 fixed to the shaft of the cylinder 323 is simultaneously stopped. By adjusting
the location of the stopper 326, the lifting height of the stage 322 can be adjusted to a
transfer position of the wafer between the lifter 32 and the reversing machine 31.

20 Sensors 328 and 329 are provided on the cylinder 323 to detect completion of lifting and
lowering of the cylinder 323, respectively.

Next, the operation of the lifter having the above structure will be described
below. The wafer to be polished is transferred from the first transfer robot 22 to the
reversing machine 31. Then, the wafer is reversed so that a pattern surface of the wafer

25  faces downward. The lifter 32 is raised toward the wafer held by the reversing machine
31 and is stopped right below the wafer. When the sensor 329 for detecting lifting of the
lifter 32 detects the stop of the lifter 32 at a position where the stage 322 is located right

below the wafer, the reversing machine 31 releases the wafer by opening the clamps and

39



3. The polishing apparatus according to clainms 1 or 2, characterized in
that said linear transferring mechani smconprises a plurality of transfer
stages for transferring the 25 workpi ece. 4. The polishing apparatus
according to claim3, characterized in that said plurality of transfer

stages inclyude an.upper transfer stage and a lower transfer stage. 70 5.
Thegpol i shit %“@%ﬁésr @E&d %fbaﬁrséﬁ&qézg@%éhﬁlhﬁﬁéi’of Theegafier, the lifter ighisdowered

characterized, i,n,t.hat, t he, transfergin ositiqgns in said |I]near

transferri ﬁ“é“‘r?e‘b%i{%i*}ﬁws{ {]Wéeoé}t I‘@Hgttgﬁﬁ@%‘ifr‘%ﬁ’é’feé‘?dp ithRywplss E&H?ﬁfﬁlﬁlﬁ:}i tcr)] -

addition t r&nj j vipg/delivering 5 positions. .6. A polishi

appar at us E}é%/ﬁﬁrbs\f\% Slpf)%gie?fs‘sﬁli é{gf%?ﬂ’wﬁgﬁf! Fﬁ}meﬁb{rﬁ‘%ﬁﬂté}sﬁl n‘é]t tthébﬁ"éf’»v&hf Hvaeﬁ?f(jls
olishin . L1 essi wor kpi.ece ai ns a

pol i ahi ng SHcpash BE%IR 30RO faiils 4RSI Y o .‘%fhgr,l?r%frec? o4 th@st

devi cessf oninedre@s | | _ i ng_appar.a

char act <Sari glggéi n tsﬁ‘gl:t@ Ss?giil%ﬁgﬁ%%?g?%ﬁlgﬂogpggorﬁ eﬁg(ﬂ&glglthé%ls?q?%ppgﬁrvgﬁgéﬁe

al ong a pr eiiet 82 16 IBREredibyaRs tfdke ML SfinderPPlsi Shi ng apparatus conprises a

trangf er Pi ﬁ‘gﬁ%rrechani srrgdr?gvi ng aeholrf"lgll::i‘_:;yg1 n%chanl sm for detachably hol di ng

the workpi ece i nTheevafesierednsiered| RsAItR trdRfbCaBge TS Br V4 €Ak st BP9
mechani smfor vertically moving said holding mechanism and a nmoving
nmechani sm fi@nspopter gtosthk csebmiddiragferembanis By the diftér 5Ct IR pAflishell afer)s Of

sai d cleaning devices. 7. The polishing apparatus according to claim®é,

char act er i xagsponted (hatthe transfaostagesafithe firsi dmearetsanapertap & foi the posidobybdRIthd t 1 0N

wal I's; ~openings for allow ng said hol ding mechani smof said transferring

mechanit€m 118ep a3 s(the &usthn transferriag eposisionstP4)n  Adied ipav cortfirmed viatl the wafdr

of opening and closing are provided on said openings in
:2:1'([; ers C%Pa%gé %n tltle trgns?er s%age TS3 or TS4 %f the ﬁrpst linear transporter 5 is located at the

position right above the lifter 35 and the movement of the wafer is stopped, the lifter 35

starts to be raised. The lifter 35 receives the wafer from the transfer stage TS3 or TS4 of
the first linear transporter 5 while the lifter 35 is lifted. Thereafter, the lifter 35
15 continues to be lifted. The lifting of the wafer is stopped at the transfer position of the
wafer to the second transfer robot 40, and thus the lifting of the lifter is completed. The
completion of lifting of the lifter is detected by the sensor 329 provided on the cylinder
323, and the detecting signal is sent to a control system of the apparatus body to allow the
control system to recognize the completion of lifting of the lifter. In response to the
20  signal, the hand of the second transfer robot 40 is moved to receive the wafer. After it is
confirmed that the wafer is held by the hand of the second transfer robot 40, the lifter 35
is lowered.
The lifter 36 transfers a wafer from the second transfer robot 40 to the transfer
stage TS5 of the second linear transporter 6 in the same manner as the lifter 32 and
25  transfers a wafer from the transfer stage TS7 of the second linear transporter 6 to the
second transfer robot 40 in the same manner as the lifter 35.
The pushers 33, 34 in the first polishing section 3a and the pushers 37, 38 in the

second polishing section 3b will be described below. The pusher 33 in the first
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partition walls. 25 8. The polishing apparatus according to clainms 6 or 7,
characterized in that said transferring nmechani sm conprises said hol ding
mechani sm f or each cl eani ng device. 71 9. The polishing apparatus
according to any one of clainms 6 through 8, characterized in that said

nmovi ng nmechapi sm of said transferring nmechani sm noves said hol di ng
mec hagi sm peﬂ%hugﬁ 8GFH8Y 330%TYSSJA 18teive wovalpi Eem the transfor stagedTSKofl the fitse
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pol i shing gulidereiee WAk & t‘h@libﬂﬂixg%;i(jm ofiéle Qéc%znag)eﬂslﬂn i£50B. 9180 SRl o .

polishing surface on said polishing table; a second transferring nmechani sm
for transfescelveq pdighedivefer BRmMBRNedordl polidhing Xinf 308" &lasdeBit b e W& thitRS
along a direction of an array of said pluralrty of polishing units; a first
recei vi ng/ tehsferestagedT Steofitha tissrlides nRagsbriti 52 WRSpishen3? f e ssdons pbHsting St
transferring mechani smand said second transferring mechanismare

accessi bl eséation2lb sereesi toi regeisad wafer \fiom nige trawsforadiage WO5 wahe Sadohdf lineds
transferring mechani smand said second transferring mechanism a plurality
of cl edfi nFanwertees aad dalivpsdh¢ water go elatetoprningn36ll Glof thetthive polistifg uait 30C,

transferring nechanismfor transferring the wafer along a direction of an
ar?d also serves to receive a polished wafer from the third polishing unit 30C and deliver

the wafer to the transfer stage TS6 of the second linear transporter 6. The pusher 38
serves to receive a wafer from the transfer stage TS6 of the second linear transporter 6
and deliver the wafer to the top ring 301D of the fourth polishing unit 30D, and also
15 serves to receive a polished wafer from the fourth polishing unit 30D and deliver the
wafer to the transfer stage TS7 of the second linear transporter 6. Thus, the pushers 33,
34, 37, and 38 serve as a third receiving/delivering mechanism for receiving and
delivering wafers between the linear transporters 5, 6 and the respective top rings. The
pushers 33, 34, 37, and 38 have the same structure, and only the pusher 33 will be

20  described below.
FIG. 17 is a vertical cross-sectional view showing the pusher 33. As shown in
FIG. 17, the pusher 33 has a guide stage 331 provided above a hollow shaft 330 for
holding the top ring, a spline shaft 332 extending through the hollow shaft 330, and a
push stage 333 provided above the spline shaft 332 for holding a wafer thereon. Air
25 cylinders 335, 336 are coupled to the spline shaft 332 through a floating joint 334, which
can flexibly be connected to the shaft against displacement of the shaft. The two air
cylinders 335 and 336 are disposed vertically in series. The lower air cylinder 336

serves to lift and lower the guide stage 331 and the push stage 333. The lower air
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array of said plurality of cleaning devices; and 25 a second _
receiving/delivering mechani smdi sposed at a position to which said second
transferring mechanismand said third transferring. mechanismare
accessible for receiving and delivering the wafer between said second
transferring,.mechanismand said third transferring rygchan! sm 72_ 12. The
pol i shi ng &¥padeasds lifls @sd dnvrgs ths hellgwishaft ,33@memm1ﬂ31bﬁupperah@gh?qer 3t35.
[ chine for versing.the fer is disposed above sai irs
ﬁg\égir\sﬁ 28/ eiaéfecryihﬂgerrﬁrégﬁaﬁﬁ%m léa‘l@mﬁfﬂ%ﬂ Rushisidge ddbar at us according to
laim 11 12, aracterized | hat : a.l padi ng/ unl oadi ng section, a
(p:)oﬂ ;n hi ngogect i on OPoIPH4 %‘Hﬁ?ﬁgﬁj %fpé?V,ld%(ﬁ%I W YiersircHmiersetal pertior ofdthg
| eani ng the: i I.n. said } shing section are tjtione y
gart it gn \Eﬁ%ﬁéfﬂ 10512%?{81) nﬁsﬂ“"iﬁ#sﬁ%%???f@'s%e RHUHFIFR ﬁgiﬂll&p%wer n
I d | ogdi ' | ai ond_ transf.errjng. mechani S
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i s di sposedgi ' QAR ' - 001 SKI atus.accordi ng
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pass ther etrimgovbéreay the lGWerathge 30 dblea 4 édntdhe Rl tich foi"‘@éht?ﬂlﬁp& Ghier GRPAD! €

T
of opening and closing are provided at said openings In sa artitron

wal I's. 15. sipporpooitiohifog sapoaiggf tk wenr dTRJuber GtateM383n4A" 2 bered surface
characterized in that 20 said | oadi ng/unl oadi ng section, said polishing

section, afdss ﬁc'prme_dl(pgaﬁérabjysae(ahiangleaifabaat_seiﬁbio%ohﬂgﬁ)%ldgﬁlﬂing 8¢ t@RAhg
other. 16. The polishing apparatus according to claim13 or 14,
char actl@r i Zewardrihe waperastags $3&li SHiealoged sfage 339 diasl al tapeted gufde03Bantprmed
section, said polishing section, and said 25 cleaning section independently
of each ot keieferably atrpe apgle; oftabayt 4QTpter shous 28Vclor guiding theamafen Mé tobard|the s
11 thr Onghlolvts?ér stage 339. When the wafer is unloaded from the top ring 301A, the top ring
guides 337 directly receive the peripheral edge of the wafer.
A guide sleeve 340 having a water proof function and a function for guiding the
15 guide stage 331 so as to be returned to its original position is provided below the guide
stage 331. A center sleeve 341 for centering the pusher is fixed to a bearing case 342
located inside of the guide sleeve 340. The pusher 33 is connected through the bearing
case 342 to a motor housing 343 in the polishing section.
A V-ring 344 is used to prevent water from entering between the push stage 333
20 and the guide stage 331. The V-ring 344 has a lip held in contact with the guide stage
331 to prevent water from passing therethrough. When the guide stage 331 is lifted, the
volume of a portion G is increased to lower the pressure in the portion G so as to draw
water into the portion G. In order to prevent water from being drawn into the portion G,
a hole 345 is defined in an inner side of the V-ring 344 for preventing the pressure in the
25  portion G from being lowered.
The pusher 33 has a linear way 346 movable in directions of an X-axis and a

Y-axis for allowing the top ring guide 337 to have an alignment mechanism. The guide

stage 331 is fixed to the linear way 346. The linear way 346 is fixed to the hollow shaft
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characterized in that said transferring positions of said second
transferring mechanism 73 i ncl ude wor kpi ece receiving/delivering
positions for said top rings in said polishing units; and a third
receiving/delivering mechani smfor receiving and delivering the wafer
ferring mechani smand said top rings is disposed

bet ween said second tran ! ) _

at the 5 t@gﬁ-sfﬁher ﬂﬂ‘éﬁ%ég?ﬁ 3R 4s held theough racglidechush 8ddi byi thg/m?ng/leagen@z.ll
it . 8. The | i shi a ratus according to any gne of clains
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measuri ng {lg)‘k,gh&@g%ness of the wafer is disposed between said second

recei vi ng/ 38 I vering rrechani smand said 10 cl eani ng devices. 19. The
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pol i shing PRARFALILD FSeatholsh b Qlidd Bisi359.106RaT &qg@t’;é&&doffitﬂe gﬂg& sflge 331

transferring direction of the wafer 1 n said second transterr ani sm

and a transé efiat itigpehhrred349ns eéntéld@ WBASpushrod a9 i§ Bi‘du%h@ e ebRAhdtivith an
mechani sm are opposite to 20 each other. 21. The polishing apparatus

accor di ng upparepdmiiehofplink ahafs 3312 t Theopigh stige 38Bag agtiedliyz@gvidby tatspiad d
second transferring mechani smconprises a linear transferring rechanism 25
22. The pokhathdywithple atlinderatiSoothatghe watm W dnlpadéd o thiendp fidg BOTAUITh 1,
characterized in that a transferring direction of the wafer in said first
transf &9 ri REshitageadl S hasmempsessioarspriogs 3 hily providedtat @rpetiph¢ralepartioe thereofSar d

n ransferring 74
second t pos1telon1ng %e push stage 333,

A shock killer 352 is provided for positioning the top ring guides 337 in a
vertical direction and for shock-absorbing when the top ring guides 337 contact the top
ring 301A.  Each of the air cylinders has upper and lower limit sensors for detecting a
15 position of the pusher in a vertical direction. Specifically, the air cylinder 335 has
sensors 353 and 354, and the air cylinder 336 has sensors 355 and 356. The pusher 33
has a cleaning nozzle for cleaning the pusher 33 so as to prevent the slurry attached to the
pusher from contaminating the wafer. The pusher may have a sensor for detecting the
presence of a wafer positioned on the pusher. The air cylinders 335 and 336 are
20  controlled by double solenoid valves, respectively.
Operation of the pusher 33 thus constructed will be described below. FIGS.
18A through 18E are views explanatory of operation of the pusher 33.
1) Loading a wafer
As shown in FIG. 18A, a wafer W is transferred to a position above the pusher
25 33 by the first linear transporter 5. When the top ring 301A is located at a wafer loading
position (i.e., the second transferring position) above the pusher 33 and does not hold the
wafer, the push stage 333 is lifted by the air cylinder 335, as shown in FIG. 18B. When

the sensor 353 detects the completion of lifting the push stage 333, the guide stage 331
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mechani sm are substantially perpendicular to each other. 23. A substrate
processing apparatus having a plurality of substrate processing units
including a substrate holding portion for holding a substrate, said _
substrate 5 processing apparatus characterized in that: a noving nechani sm

for moving sai.d substrate hol ding portion of said substrate processing unit
bet ween ag ARG HhecorpORYS pyeriated wWith the sHidg stage 33 bara lifted b the asrsiyHigdendie, and

roves ASuHRS I AR IHC R R ek o WSS st 7 e
R T O T G R C R

I Vi | ' [ A d.del i ' he .subst,rat e
ot veon ont G chat B e ERAY Ak lred B oM ERRERE WG ot e Mol rRdiBRSS

portions 0@3’?%@%15%2??%?!2%?&%@%@ERQ. ﬁﬂ%lé:ﬁu}ﬁcé)&f)t\ﬁ%%%raw %gs?r&]&gg ?tfclllglr ring

positions as the su recel ving I'vering positio

| i near traﬂﬁlhqliéﬂ,é}q,he@papgytﬁépeogéf. A substrate processing apparatus having
a substrate processing unit including a substrate hol ding portion for

hol ding a subst rWlile tae@ush sthi 333 hold9theChvaRNWGhE @) HARS oliles 85 aR A
processed substrate, said substrate processing apparatus characterized in

that: 20 saiithiopt beird stoppedf amd therguitd ritgy3 10asis guided by ARORPerel @RFaces 338a of
predeterm ned direction; and said substrate processing apparatus conprises
a transf er thertgp meg igaities 43 havThycentdral dientypninghumides 331 dg alijied ehiekbthy chbdi ng
the workpiece in the respective cleaning devices, a vertically noving
mechant@m pbthevep ring 3014 biyuhe Hueas avay 346Inovableninchand ¥ndire2tomsn dndhthenippery
mechani sm f or rmvi(rt} sai d, hol di nggrrechani smin a direction of an array of

sai d cl eanPAgesidiaf dhe topaing guides 37 soutaiithe loyear surfegsrfithe puide thg3 404 and zed
by conpri Siiﬁﬂfg o7f?he guide stage 331 is stopped.
When the upper stages 338 of the top ring guides 337 are brought into contact
with the lower surface of the guide ring 3104, the guide stage 331 is fixed and is not lifted
15  anymore. However, the air cylinder 336 continues the lifting motion until the air
cylinder 336 is brought into contact with the shock killer 352. Accordingly, only the
spline shaft 332 continues to be lifted because the compression spring 348 is compressed,
and the push stage 333 is further lifted. At that time, as shown in FIG. 18D, the push
stage 333 holds the wafer W at the pattern surface of the wafer W (at portions other than
20 the peripheral edge thereof), and transports the wafer W to the top ring 301A.  After the
wafer W is brought into contact with the top ring 3014, the lifting stroke of the cylinder
336 is absorbed by the springs 351 to thereby protect the wafer W.
After the top ring 301A completes the attraction of the wafer W, the pusher starts
to be lowered to the position shown in FIG. 18A. When the pusher is lowered, the guide
25  stage 331, which has moved its center for centering the top ring, is centered by a taper
portion formed on the guide sleeve 340 and the taper portion formed on the center sleeve
341. When the lowering of the pusher is completed, the operation of the loading of the

wafer is completed.
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a plurality of wafer cassettes arranged along a predeterm ned direction; a
first transferring nechanismnovable in a direction of an array of said

waf er cassettes; a plurality of polishing units arranged in a predeterm ned
direction, each of said 5 polishing units including a substrate holding
portion for ding a substrate; a second transferring nechanismfor
transferriﬁ@Qﬁh@d§EH§W?§fe between a plurality of transferring positions
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15 array of said plurality o ani ng-devi ces;

recel vi no/ dalde\sd 304TEgliReH BY1AL ARAREduRhed 182 iogh{r%gcghgir@g%? sy 3gEond

transferring mechani smand said t transterrin ar e %ible

for recei vicagensfithdabp viagightiek 18755 BRE A Wit Sle\&RTbr SRithL Cx%g_zgg,ém% fyfed 1 ng
mechani sm aﬁg sai d th}?rdgtgrﬁansferri ngé mechani sm 20 26. %ﬁ’su trat e§

processi ng liagpaway 346,handi the upper anagése33s of tieeaparing guided 337 ARS bRugh Bitd
substrate, characterized in that: said transferring nmechani smconprises a

plurality eentectawish the lowergusfadeof the guidé eing Bihg4 tinbths lifiig oftthe paiveRge 331
plurality of transferring positions; 25 a shaft is inserted into a driving
transf & sf%ﬁj‘éprfii ven by a driving nechanism a driven transfer stage is
fixed to an end %Le ?1gicgirlitslcri1e%f3t3;6 c%gtciinues to be actuated until the air cylinder 336 contacts
the shock killer 352, However, since the upper stages 338 of the top ring guides 337
contact the lower surface of the guide ring 3104 to cause the guide stage 331 to be fixed
at this position, the air cylinder 336 pushes the spline shaft 332 together with the air
15 cylinder 335 against an urging force of the compression spring 348, thus lifting the push
stage 333. At that time, as shown in FIG. 18E, the push stage 333 is not raised to a
position higher than the wafer holding portion of the lower stages 339 of the top ring
guides 337. In this embodiment, the air cylinder 336 is arranged to be further actuated
after the top ring guides 337 contact the guide ring 3104. The shock at that time is
20  absorbed by the compression spring 348.

After the lifting actuation of the air cylinder 336 is completed, the wafer W is
released from the top ring 301A. At that time, the wafer W is centered by the lower
tapered surfaces 339a of the top ring guides 337, and the wafer W is held by the lower
stages 339 of the top ring guides 337 at the peripheral édge of the wafer W. After the

25  wafer W is held by the pusher, the pusher starts to be lowered. While the guide stage
331 is lowered, the guide stage 331, which has moved its center for centering the top ring,

is centered by the guide sleeve 340 and the center sleeve 341. While the guide stage 331

is lowered, the wafer W is transferred from the pusher to the first linear transporter 5 at
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a stopper for positioning said driven transfer stage is provided at a
transferring position for said driven transfer stage. 76 27. A substrate
processing apparatus having a filmthickness measuring device for neasuring
a filmthickness of a substrate, said substrate processing apparatus
characterized in 5 said filmthi ckness neasuring device conprises a

reversing & pmﬂhtﬂfhaitﬁagf‘e@ﬁréﬁf-sﬁw@i thedpwerieg efidie guiderstign 331 iecouplsted ahe, a
i rect i on WPERPE SRt a0« HETERE9TBRIGhol di ny mochant sm  and a
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processi ng apparatus according to clalm 28, aracteri ze ast

one of sai dropt idas bf YheOhafep! FdRExBRAPLe qresteﬁ%pIz:ieaﬁa%%ewGMu%aggb%ﬂ& a

portion 20 for attracting the substrate under” vacuum sucti on.

substrate penckbtpericaningaderiaeswhiall irb@tes ahe \(Résséds hBREPh&Fcal gﬁqr{g‘év hinst'y a
substrate, said substrate processing apparatus characterized in that: said
reversing wedtritnglesntipy wafes aFdraiainply, theajuariminy tleanihg deviog4s hayvehptisat e,
25 a rotational  nechanismfor rotating the substrate held by said holding
mechanitm 2aRRICH t¥pe slepning rdeyisecwhichginsen otreverse sidn afra evafart aminrdtated ahdr med
in the substrate;, and rotational positioni n_g of the substrate is perforned
based on deressesdhenysphericalispengejagaist a frontside of the wafer to clean the wafer. The

quaternary cleaning device 45 has a stage for rotating a chucked wafer at a high rotational

speed, and thus has a function (spin-drying function) to dry a cleaned wafer by rotating a

wafer at a high rotational speed. In the cleaning devices 42-45, a megasonic type

15 cleaning device which applies ultrasonic waves to a cleaning liquid to clean a wafer may
be provided in addition to the roll type cleaning device described above,

Next, the transfer unit 46 in the cleaning section 4 will be described below:.

FIG. 19 is a perspective view showing the transfer unit 46, FIG. 20 is a front view thereof,

and FIG. 21 is a plan view thereof ~As shown in FIGS. 19 through 21, the transfer unit

20 46 has four chucking unité 461-464 as a holding mechanism for detachably holding

wafers in the cleaning devices. The chucking units 461-464 are mounted on a guide

frame 466 extending horizontally from a main frame 465. A ball screw 467 extending

vertically is mounted on the main frame 465. The main frame 465 and the chucking

units 461-464 are vertically moved by actuation of a motor 468 coupled to the ball screw

25 467. Thus, the motor 468 and the ball screw 467 constitute a vertically moving

mechanism for vertically moving the chucking units 461-464. A ball screw 469

extending horizontally in parallel with an array of the cleaning devices 42-45 is mounted

on the main frame 465. The main frame 465 and the chucking units 461-464 are
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32. The substrate processing apparatus according to claim31, characterized
in that said reversing machine conprises a sensor for recognizing a code on
the substrate. 5 33. The substrate processing apparatus according to claim
31 or 32, characterized in that said hol ding mechani sm of said reversing

machi ne conprises, at |east three rotatable pins for holding the substrate,
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presence of a wafer.

Next, operation of the transfer unit 46 thus constructed will be described below.

25  FIGS. 23A and 23B are views explanatory of operation of the transfer unit shown in FIG.

19.  FIG. 23A is a horizontal cross-sectional view, and FIG. 23B is a vertical

cross-sectional view. As shown in FIGS. 23A and 23B, the respective cleaning devices

42-45 (FIGS. 23A and 23B show only the cleaning devices 42-44) are partitioned by
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20  are formed by actuation of the motor 468 of the transfer unit 46, and the shutters 421, 431,
441 and the like are opened. By actuation of the motor 470 of the transfer unit 46, the
chucking unit 461 is introduced into the primary cleaning device 42 through the opening
420a, the chucking unit 462 is introduced into the secondary cleaning device 43 through
the openings 420b and 430a, the chucking unit 463 is introduced into the tertiary cleaning
25 device 44 through the openings 430b and 440a, and the chucking unit 464 is introduced
into the quaternary cleaning device 45 through the opening 440b. After wafers are

transferred to the cleaning devices 42-45, the shutter is closed, and the chucking units

461-464 are lowered to the wafer holding mechanisms within the cleaning tanks by
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cylinders 474 of the respective chucking units to deliver the wafers held by the arms to
the wafer holding mechanisms within the cleaning tanks.
Thus, in the present embodiment, semiconductor wafers can be transferred
5  simultaneously from the reversing machine 41 to the primary cleaning device, from the
primary cleaning device to the secondary cleaning device, from the secondary cleaning
device to the fertiary cleaning device, and from the tertiary cleaning device to the
quaternary cleaning device, respectively. Since a wafer can be transferred within a
cleaning device to the next cleaning device without being taken out of the cleaning

10 devices, the stroke required for transferring wafers can be minimized, and the time
required for transferring wafers can be reduced. Although it is not shown, a standby
position at which a wafer stands by after being cleaned may be provided adjacent to the
quaternary .cleaning device 45 so that a wafer that has been cleaned by the quaternary
cleaning device 45 is moved to this standby position by the transfer unit 46.

15 Instead of the reversing machine 41 in the cleaning section 4, a film thickness
measuring device may be provided. FIGS. 24A through 24F are views explanatory of
operation of such a film thickness measuring device. As shown in FIG. 24A, the film
thickness measuring device comprises a wafer reversing and holding mechanism 470 for
holding and reversing a semiconductor wafer, a handling unit 471 for holding the

20 semiconductor wafer under suction, and a film thickness measuring unit 472 having a
wafer measuring window 472a on an upper surface thereof. The film thickness measuring
unit 472 serves to measure the thickness of a wafer. When a wafer is placed on the
wafer measuring window 472a on the upper surface of the film thickness measuring unit,
the film thickness of the wafer is detected. The film thickness measuring unit 472 is

25  disposed substantially in a vertical direction with respect to the wafer reversing and
holding mechanism 470.

The wafer reversing and holding mechanism 470 of the film thickness measuring

device is disposed at the same position as the reversing machine 41. The wafer

49



10 10 10L< 109%& ()-y810%& ()- 610%& ()- 410%& ()- /i6ndEnbC 10/, 10%& () -
L109%& ()- | 10%& ()- 10%& ()- &10%& ()- '10%&' ()- mYx dEnbC 10/1 "10%&' ()-
109&' ()- 109& ()-f&PLO%&R ()- z109%& ()- 109%& ()- xO!!! "dEmbC 10/ 9-109%& () -
Y+3109&' ()- @)9$109& ()- !!10%& ()-S, &$10%& ()- L!109%& ()-

T O $9e5g12i%glgr{df E(I)lzclig)rfé&m(ez:ﬁan?slnil' 9107/% lgo)l&s g!\%a(.)f(;/r&bya:t lgaazs‘tg%%r%(;/qgéhg%l;ing pins
(holding portions) 470b fixed to arms 470a and reverses the wafer, which has been
received in a state such that a pattern surface faces downward (face-down), so that the
pattern surface faces upward (face-up). The wafer reversing and holding mechanism

5 470 has a notch aligning function to detect a notch of the wafer and position a wafer when
the film thickness of the wafer is measured. The handling unit 471 of the film thickness
measuring device is vertically reversible and vertically movable and is used as a
transferring mechanism for transferring a wafer between the wafer reversing and holding
mechanism 470 and the film thickness measuring unit 472. The handling unit 471 has

10 vacuum suction hands (vacuum suction portions) 471a and 471b for attracting wafers
under vacuum suction in a vertical direction. Two wafers are simultaneously attracted
by these vacuum suction hands 471a and 471b. One of the vacuum suction hands 471a
is used to attract a wafer before the film thickness measurement, and the other of the
vacuum suction hands 471b is used to attract a wafer after the film thickness
15  measurement.

A plurality of nozzles (not shown) for preventing a wafer from being dried are
provided at the wafer standby position. When a wafer remains for a long period of time,
pure water is ejected from the nozzles to prevent the wafer from being dried. The film
thickness measuring device has a tank-like structure to prevent pure water ejected from

20  the nozzles from scattering. The wafer reversing and holding mechanism 470 has a
sensor for detecting the presence of a wafer based on an opening angle of the arms 470a.
The handling unit 471 has a sensor for detecting the presence of a wafer by detecting a
vacuum pressure,

First, the hand of the second transfer robot 40 is inserted into the film thickness

25  measuring device (FIG. 24A), and a polished wafer W1 is held by the chucking pins 470b
of the wafer reversing and holding mechanism 470 in a face-down state (FIG. 24B). The

chucking pins 470b are rotatable, and notch aligning of the wafer W1 can be performed

by rotation of the chucking pins 470b.
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109%& ()-F Wl@iﬁ@ the wafer reversing and holding mechanism 470 releases the wafer W1 (FIG.
5 24D), and the handling unit 471 holding the wafer W1 under suction is lowered (FIG.
24E). When the handling unit 471 is lowered by a predetermined distance, the handling
unit 471 is reversed so that the wafer W1 is reversed into a face-down state (FIG. 24F).

At that time, the wafer reversing and holding mechanism 470 is also reversed.
After reversing the wafer W1, the handling unit 471 is lowered to place the
10 attracted wafer W1 on the wafer measuring window 472a of the film thickness measuring
unit 472, and measurement of the film thickness is started (FIG. 24G). After the wafer
W1 is placed on the wafer measuring window 472a, the handling unit 471 is lifted and
reversed. At that time, the next wafer W2 is inserted into the film thickness measuring
device by the hand of the second transfer robot 40 (FIG. 24H). The inserted wafer W2 is
15 held by the chucking pin 470b of the wafer reversing and holding mechanism 470 as with

the wafer W1 (FIG. 24I).

Similarly, the wafer reversing and holding mechanism 470 reverses the wafer
W2 so that the wafer W2 is in a face-up state. Then, the handling unit 471 is lifted, and
the reverse side of the wafer W2 is attracted by the vacuum suction hand 471a (FIG. 24)).
20  Thereafter, the wafer reversing and holding mechanism 470 releases the wafer W2 (FIG.
25A), and the handling unit 471 holding the wafer W2 under suction is lowered (FIG.
25B). At that time, the handling unit 471 is not reversed. When the film thickness
measurement of the wafer W1 is completed, the handling unit 471 is further lowered to
attract the wafer W1 after the film thickness measurement by the vacuum suction hand
25 471b (FIG. 25C). Thereafter, the handling unit 471 is lifted (FIG. 25D) and reversed at
a predetermined position (FIG. 25E). Thus, the wafer W1 after the film thickness

measurement becomes in a face-up state, and the wafer W2 before the film thickness

measurement becomes in a face-down state.
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the film thickness is started (FIG. 25F). Thereafter, the handling unit 471 is lifted with
attracting the wafer W1 after the film thickness measurement under suction (FIG. 25G)
5 and transfers the wafer W1 to the wafer reversing and holding mechanism 470 (FIG. 25H).
The wafer W1 after the film thickness measurement is held in a face-up state by the
chucking pin 470b of the wafer reversing and holding mechanism 470 (FIG. 251), and the
handling unit 471 is lowered again (FIG. 25]).
Next, the chucking unit 461 of the transfer unit 46 is introduced into the film
10 thickness measuring device (FIG. 26A), and the wafer W1 afier the film thickness
measurement is held by the chucking unit 461 (FIG. 26B). The wafer W1 is transferred
to the primary cleaning device 42 (FIGS. 26C and 26D). After the wafer W1 after the
film thickness measurement is transferred, the wafer reversing and holding mechanism
470 is reversed (FIG. 26E), and the next wafer W3 is introduced into the film thickness
15 measuring device by the hand of the second transfer robot 40 (FIG. 26F). Thereafter,
the processes shown in FIGS. 241 through 26F are repeated.
Operation of polishing wafers with use of the polishing apparatus thus
constructed will be described below.
When serial processing is performed, a wafer is transferred on the following
20  route: the wafer cassette of the front loading portion 20 — the first transfer robot 22 —»
the reversing machine 31 — the lifter 32 — the first transfer stage TS1 of the first linear
transporter 5 — the pusher 33 — the top ring 301A — the polishing table 300A — the
pusher 33 — the second transfer stage TS2 of the first linear transporter 5 — the pusher
34 — the top ring 301B — the polishing table 300B — the pusher 34 — the third transfer
25  stage TS3 of the first linear transporter 5 — the lifter 35 — the second transfer robot 40
— the lifter 36 — the fifth transfer stage TS5 of the second linear transporter 6 — the
pusher 37 — the top ring 301C — the polishing table 300C — the pusher 37 — the sixth

transfer stage TS6 of the second linear transporter 6 — the pusher 38 — the top ring
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1 10% ()chlg’ck}r%/“&nft)%ﬂg{y Ehd }ransfer unit 46 — the tertiary cleaning device 44 — the
chucking unit 464 of the transfer unit 46 — the quaternary cleaning device 45 — the first
transfer robot 22 — the wafer cassette of the front loading portion 20.
Operation of the linear transporters 5 and 6 will be described below with
reference to FIGS. 27 through 33. First, the first transfer robot 22 picks up a wafer A

10 from the wafer cassette on the front loading portion 20 and transfers the wafer A to the
reversing machine 31. The reversing machine 31 chucks the wafer A and then reverses
the wafer A at 180°. Then, the lifter 32 is lifted, so that the wafer A is placed on the
lifter 32. Then, the lifter 32 is lowered, so that the wafer A is placed on the first transfer
stage TS1 of the first linear transporter 5 (FIG. 27A).

15 After the wafer A is placed on the first transfer stage TS1 of the first linear
transporter 5, the lifter 32 continues to be lowered until a position in which the lifter 32
does not interfere with the first transfer stage TSI even if the first transfer stage TS1 is
moved. When the lowering of the lifter 32 is completed, the lower transfer stages TS1,
TS2, and TS3 move toward the fourth transferring position TP4, and the upper transfer

20  stage TS4 moves toward the first transferring position TP1. Thus, the wafer A on the
first transfer stage TS1 is moved to the wafer receiving/delivering position (second
transferring position TP2) for the top ring 301A (FIG. 27B).

Then, the pusher 33 located at the second transferring position TP2 is lifted to
transfer the wafer A to the top ring 301A. At that time, the lower transfer stages TS1,

25 TS2, and TS3 move toward the first transferring position TP1, and the upper transfer
stage TS4 moves toward the fourth transferring position TP4 (FIG. 27C). The wafer A
delivered to the top ring 301A is attracted by a vacuum suction mechanism of the top ring

301A, and moved to the polishing table 300A while being attracted by the vacuum
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polishing cloth or a grinding stone, attached onto the polishing table 300A. The
polished wafer A is moved above the pusher 33 by the swinging motion of the top ring
301A and transferred to the pusher 33. The wafer A is placed on the second transfer

5 stage TS2 when the pusher 33 is lowered (FIG. 27D). At that time, the next wafer B is
placed on the first transfer stage TS1 as described above.

Then, the lower transfer stages TS1, TS2, and TS3 move toward the fourth
transferring position TP4, and the upper transfer stage TS4 moves toward the first
transferring position TP1. Thus, the wafer A on the second transfer stage TS2 is moved

10 to the wafer receiving/delivering position (third transferring position TP3) for the top ring
301B, and the wafer B on the first transfer stage TS1 is moved to the wafer
receiving/delivering position (second transferring position TP2) for the top ring 301A
(FIG. 28A).

Then, the pusher 34 located at the third transferring position TP3 and the pusher

15 33 located at the second transferring position TP2 are lifted to transfer the wafer A and
the wafer B to the top ring 301B and the top ring 301A, respectively. At that time, the
lower transfer stages TS1, TS2, and TS3 move toward the first transferring position TP1,
and the upper transfer stage TS4 moves toward the fourth transferring position TP4 (FIG.
28B). The wafer A and the wafer B which have been polished in the respective

20 polishing units are placed on the third transfer stage TS3 and the second transfer stage
TS2 by the pushers 34 and 33, respectively (FIG. 28C). At that time, the next wafer C is
placed on the first transfer stage TS1 as described above.

Then, the lower transfer stages TS1, TS2, and TS3 move toward the fourth
transferring position TP4, and the upper transfer stage TS4 moves toward the first

25  transferring position TP1. Thus, the wafer A on the third transfer stage TS3 is moved to
the fourth transferring position TP4 at which the lifier 35 is disposed, the wafer B on the
second transfer stage TS2 is moved to the wafer receiving/delivering position (third

transferring position TP3) for the top ring 301B, and the wafer C on the first transfer stage
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TS1 is moved to the wafer receiving/delivering position (second transferring position
TP2) for the top ring 301A (FIG. 28D).
Then, the pusher 34 located at the third transferring position TP3 and the pusher
33 located at the second transferring position TP2 are lifted to transfer the wafer B and
5 the wafer C to the top ring 301B and the top ring 301A, respectively. Further, the lifter
35 located at the fourth transferring position TP4 is lifted to transfer the wafer A to the
second transfer robot 40. At that time, the lower transfer stages TS1, TS2, and TS3
move toward the first transferring position TP1, and the upper transfer stage TS4 moves
toward the fourth transferring position TP4 (FIG. 29A). The wafer B and the wafer C

10 which have been polished in the respective polishing units are placed on the third transfer
stage TS3 and the second transfer stage TS2 by the pushers 34 and 33, respectively, and
the wafer A is transferred to the second polishing section 3b by the second transfer robot
40 (FIG. 29B). At that time, the next wafer D is placed on the first transfer stage TS1 as
described above (FIGS. 29B and 29C).

15 Then, the lower transfer stages TS1, TS2, and TS3 move toward the fourth
transferring position TP4, and the upper transfer stage TS4 moves toward the first
transferring position TP1. Thus, the wafer B on the third transfer stage TS3 is moved to
the fourth transferring position TP4 at which the lifter 35 is disposed, the wafer C on the
second transfer stage TS2 is moved to the wafer receiving/delivering position (third

20  transferring position TP3) for the top ring 301B, and the wafer D on the first transfer
stage TS1 is moved to the wafer receiving/delivering position (second transferring
position TP2) for the top ring 301A (FIG. 29D).

Then, the pusher 34 located at the third transferring position TP3 and the pusher
33 located at the second transferring position TP2 are lifted to transfer the wafer C and

25  the wafer D to the top ring 301B and the top ring 301A, respectively. Further, the lifter
35 located at the fourth transferring position TP4 is lifted to transfer the wafer B to the
second transfer robot 40. At that time, the lower transfer stages TS1, TS2, and TS3

move toward the first transferring position TP1, and the upper transfer stage TS4 moves
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toward the fourth transferring position TP4 (FIG. 30A). The wafer C and the wafer D
which have been polished in the respective polishing units are placed on the third transfer
stage TS3 and the second transfer stage TS2 by the pushers 34 and 33, respectively, and
the wafer B is transferred to the second polishing section 3b by the second transfer robot
5 40. At that time, the next wafer E is placed on the first transfer stage TS1 as described
above (FIGS. 30B and 30C).

Then, the lower transfer stages TS1, TS2, and TS3 move toward the fourth
transferring position TP4, and the upper transfer stage TS4 moves toward the first
transferring position TP1.  Thus, the wafer C on the third transfer stage TS3 is moved to

10 the fourth transferring position TP4 at which the lifter 35 is disposed, the wafer D on the
second transfer stage TS2 is moved to the wafer receiving/delivering position (third
transferring position TP3) for the top ring 301B, and the wafer E on the first transfer stage
TS1 is moved to the wafer receiving/delivering position (second transferring position
TP2) for the top ring 301A (FIG. 30D). Thereafter, the processes shown in FIGS. 30A

15 through 30D are repeated.

On the other hand, the second transfer robot 40 which has received the wafer A
transfers the wafer A to the lifter 36 of the second linear transporter 6 in the second
polishing section 3b (FIG. 31A). The wafer A is placed on the lifter 36 when the lifter
36 is lifted. The wafer A is placed on the fifth transfer stage TS5 of the second linear

20  transporter 6 when the lifter 36 is lowered (FIG. 31B).

After the wafer A is placed on the fifth transfer stage TS5 of the second linear
transporter 6, the lifter 36 continues to be lowered until a position in which the lifter 36
does not interfere with the fifth transfer stage TS5 even if the fifth transfer stage TSS is
moved. When the lowering of the lifter 36 is completed, the upper transfer stages TS5

25  and TS6 move toward the seventh transferring position TP7, and the lower transfer stage
TS7 moves toward the fifth transferring position TP5. Thus, the wafer A on the fifth
transfer stage TS5 is moved to the wafer receiving/delivering position (sixth transferring

position TP6) for the top ring 301C (FIG. 31C).

56



y109%&' ()- 10%& ()-!109% ()- S109%& ()- 109%&' ()- !'qqqt qqqrrdEbCl

101\, f) 109 ()- 940%& ()- #109& ()- 109& ()-S 10%& ()- 910%& () - |

rr+ul uuuuuvxmb@ 1! 1\ ! D@ $10%& ()- 10 10 10<10%& ()- f8109%& ()- '!109%& ()-

, 210%&' () - v; xx>zg{| h} w3nb@ .

11X, F+: $10%, & ()|, r\%m%&' ()1 X MB10% , & ()-! X, Mp10%, & ()-! @$10% ()-' @
@$10%&’ () - h} } ~~Then,rthe pusheritbdocated at themixth trangferring ymsition TP6 is lifted to

%?%\& éln&?%%?@? o g ,efl‘ )1 Eﬂeﬁé (E;P %%g? %‘@hé‘%ﬁf@fﬁ)ﬁgf A %;@%m@ thy usrEDefer () -

L Sk b 1 AR s L0 e e
I 0% & () -edn Ure’ () = f | 0 ") -f & UR ()-! : 0

Lt oo Py, Stabg msy SR Tobdy e s BRI it nBi o e, 6616 (320000

5 Then, the polished wafer A is placed on the sixth transfer stage TS6 (FIG. 32B). At that

time, the next wafer B is placed on the fifth transfer stage TS5 as described above.

Then, the upper transfer stages TS5 and TS6 move toward the seventh
transferring position TP7, and the lower transfer stage TS7 moves toward the fifth
transferring position TPS. Thus, the wafer A on the sixth transfer stage TS6 is moved to

10 the wafer receiving/delivering position (seventh transferring position TP7) for the top ring
301D, and the wafer B on the fifth transfer stage TS5 is moved to the wafer
receiving/delivering position (sixth transferring position TP6) for the top ring 301C (FIG.
320).

Then, the pusher 38 located at the seventh transferring position TP7, and the

15 pusher 37 located at the sixth transferring position TP6 are lifted to transfer the wafer A
and the wafer B to the top ring 301D and the top ring 301C, respectively (FIG. 32D). At
that time, the upper transfer stages TS5 and TS6 move toward the fifth transferring
position TP5, and the lower transfer stage TS7 moves toward the seventh transferring
position TP7 (FIG. 33A). The wafer A and the wafer B which have been polished in the

20 respective polishing units are placed on the seventh transfer stage TS7 and the sixth
transfer stage TS6 by the pushers 38 and 37, respectively (FIG. 33B). At that time, the
next wafer C is placed on the fifth transfer stage TS5 as described above.

Then, the upper transfer stages TS5 and TS6 move toward the seventh
transferring position TP7, and the lower transfer stage TS7 moves toward the fifth

25  transferring position TPS. Thus, the wafer A on the seventh transfer stage TS7 is moved
to the fifth transferring position TP5 at which the lifter 36 is disposed, the wafer B on the
sixth transfer stage TS6 is moved to the wafer receiving/delivering position (seventh

transferring position TP7) for the top ring 301D, and the wafer C on the fifth transfer
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transfer robot 40 (FIG. 33D). At that time, the upper transfer stages TS5 and TS6 move

toward the fifth transferring position TPS5, and the lower transfer stage TS7 moves toward

the seventh transferring position TP7. The next wafer D is prepared by the second

10  transfer robot 40 (FIG. 33E). Thereafter, the processes shown in FIGS. 33A through

33E are repeated.

When parallel processing is performed, a wafer is transferred on the following
route: the wafer cassette of the front loading portion 20 — the first transfer robot 22 —
the reversing machine 31 — the lifter 32 — the first transfer stage TSI of the first linear

15  transporter 5 — the pusher 33 — the top ring 301A — the polishing table 300A — the
pusher 33 — the second transfer stage TS2 of the first linear transporter 5 — the pusher
34 — the top ring 301B — the polishing table 300B — the pusher 34 — the third transfer
stage TS3 of the first linear transporter 5 — the lifter 35 — the second transfer robot 40
— the reversing machine 41 — the chucking unit 461 of the transfer unit 46 — the

20 primary cleaning device 42 — the chucking unit 462 of the transfer unit 46 — the
secondary cleaning device 43 — the chucking unit 463 of the transfer unit 46 — the
tertiary cleaning device 44 — the chucking unit 464 of the transfer unit 46 — the
quaternary cleaning device 45 — the first transfer robot 22 — the wafer cassette of the
front loading portion 20.

25 Another wafer is transferred on the following route: the wafer cassette of the
front loading portion 20 — the first transfer robot 22 — the reversing machine 31 — the
lifter 32 — the fourth transfer stage TS4 of the first linear transporter 5 — the lifter 35 —

the second transfer robot 40 — the lifter 36 — the fifth transfer stage TS5 of the second
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tertiary cleaning device 44 — the chucking unit 464 of the transfer unit 46 — the
quaternary cleaning device 45 — the first transfer robot 22 — the wafer cassette of the
10  front loading portion 20.
Operation of the linear transporters 5 and 6 will be described below with
reference to FIGS. 34 through 39. A wafer A is placed on the first transfer stage TS1 of
the first linear transporter 5 as with the serial processing (FIG. 34A). The lower traﬁsfer
stages TS1, TS2, and TS3 move toward the fourth transferring position TP4, and the
15 upper transfer stage TS4 moves toward the first transferring position TPI. Thus, the
wafer A on the first transfer stage TS1 is moved to the wafer receiving/delivering position
(second transferring position TP2) for the top ring 301A (FIG. 34B).
Then, the pusher 33 located at the second transferring position TP2 is lifted to
transfer the wafer A to the top ring 301A. At that time, the next wafer B is placed on the
20  fourth transfer stage TS4 (FIG. 34C). The lower transfer stages TS1, TS2, and TS3
move toward the first transferring position TP1, and the upper transfer stage TS4 moves
toward the fourth transferring position TP4. Thus, the wafer B on the fourth transfer
stage TS4 is moved to the fourth transferring position TP4 at which the lifter 35 is
disposed (FIG. 34D).
25 The wafer A which has been polished is placed on the second transfer stage TS2
by the pusher 33, and the next wafer C is placed on the first transfer stage TS1. The
lifter 35 located at the fourth transferring position TP4 is lifted to transfer the wafer B to

the second transfer robot 40 (FIG. 35A). The wafer B is transferred to the second
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301B, and the wafer C on the first transfer stage TS1 is moved to the wafer

receiving/delivering position (second transferring position TP2) for the top ring 301A
(FIG. 35B).
Then, the pusher 34 located at the third transferring position TP3 and the pusher
10 33 located at the second transferring position TP2 are lifted to transfer the wafer A and
the wafer C to the top ring 301B and the top ring 301A, respectively.  Further, the next
wafer D is placed on the fourth transfer stage TS4 as described above (FIG. 35C). Then,
the lower transfer stages TS1, TS2, and TS3 move toward the first transferring position
TP1, and the upper transfer stage TS4 moves toward the fourth transferring position TP4.
15 Thus, the wafer D on the fourth transfer stage TS4 is moved to the fourth transferring
position TP4 at which the lifter 35 is disposed (FIG. 35D).

The wafer A and the wafer C which have been polished in the respective
polishing units are placed on the third transfer stage TS3 and the second transfer stage
TS2 by the pushers 34 and 33, respectively, and the next wafer E is placed on the first

20  transfer stage TS1. Further, the lifter 35 located at the fourth transferring position TP4 is
lifted to transfer the wafer D to the second transfer robot 40 (FIG. 36A).

Then, the lower transfer stages TS1, TS2, and TS3 move toward the fourth
transferring position TP4, and the upper transfer stage TS4 moves toward the first
transferring position TP1. Thus, the wafer A on the third transfer stage TS3 is moved to

25  the fourth transferring position TP4 at which the lifter 35 is disposed, the wafer C on the
second transfer stage TS2 is moved to the wafer receiving/delivering position (third
transferring position TP3) for the top ring 301B, and the wafer E on the first transfer stage

TS1 is moved to the wafer receiving/delivering position (second transferring position

60



OdEDCOI\ I 11 "10% & ()- 10% & ()-3110% & ()-Z 210% & ()-,f)10% & ()-S

10% & () - @DEF_~\ =0!\ $109%& () - 3! 3$10%/ x/ & ()-3! $10% /& ()-3 10/ 10/

10/ <10% & ()- T810% & () - 3UNWUB+=

10/ <10% & 8-'a$10%—l/|—l/& ()-3'kVS109%/ R/ & ()-31t$10% /[/ & ()-3!'y$10% /" / & (
) - 31 Wb 10%/ X/ §L

10/ <1f : $1094#& (()rt@‘@frl%ww(ﬂ@ 36B)S! | /f: $10%0/ 0/ & ()-SI N[ f: $10%/5/ & ()-S

9 /1
!ul)? & ?&41( ?m%l? & ( %/ h%ﬁ»%ﬂe%?e( 34 loceterpt Ohthind &rapyferringsposivioa T3 andethe pusher

P’fé%” (Hg &3@?&?%%&%%&{@“6%&%&@3% TP2 prgsliftesh totransfeg: thy wafer Qapd & ()
| 0,
Lof <1006 & (A€ WA EXBithe top rine 3918 paci oo Fige POLASesRAS IO HFarther thR i1 006

5100 | %*?ﬁﬁﬁé%%£°g@%ﬁﬁéﬁ%w AR ied G s paPpifmed Bty

9 1 o ,
18&?20{? ) SR OAPRT RGO RGN o0 Rt s e Pt cyafer F isgolaosd 8 & ()
] ﬁ%ﬁ%mn1}1&?1%)%1Kflaréff?r)St%%eygsfo%}(}esc/’ng?e?)ab%I “$10%/ o/ & ()-3! $10% / & ()- 3! *$10

0 % IT: PO (drd #50 %h Oth
T 50 3 (3L ) e el O, Gl B Gyl

--1: $10% &trapsferming Hid3nHTR ( ind the9uﬁiﬂee%ah§fef Xstagk  ES 45UV dvdarl)the Mo@b10%6
/51 & ( ) ngrl;'anl_f"eHrI:llr_lz pgzlltlgil(fT]i’%(y& T(th I:the wafer F on the fourth transfer stage TS4 is moved
to the fourth transferring position TP4 at which the lifter 35 is disposed (FIG. 36D). The
wafer C and the wafer E which have been polished in the respective polishing units are
placed on the third transfer stage TS3 and the second transfer stage TS2 by the pushers 34
and 33, respectively, and the next wafer G is placed on the first transfer stage TS1.
15 Further, the lifter 35 located at the fourth transferring position TP4 is lifted to transfer the
wafer F to the second transfer robot 40 (FIG. 36E). Thereafter, the processes shown in
FIGS. 36B through 36E are repeated.
On the other hand, the second transfer robot 40 which has received the wafer B
transfers the wafer B to the lifter 36 of the second linear transporter 6 in the second
20 polishing section 3b (FIG. 37A). The wafer B is placed on the lifter 36 when the lifter
36 is lifted. The wafer B is placed on the fifth transfer stage TS5 of the second linear
transporter 6 when the lifter 36 is lowered (FIG. 37B).
After the wafer B is placed on the fifth transfer stage TSS of the second linear
transporter 6, the lifter 36 continues to be lowered until a position in which the lifter 36
25  does not interfere with the fifth transfer stage TS5 even if the fifth transfer stage TSS is
moved. When the lowering of the lifter 36 is completed, the upper transfer stages TS5

and TS6 move toward the seventh transferring position TP7, and the lower transfer stage

TS7 moves toward the fifth transferring position TP5. Thus, the wafer B on the fifth
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- BZOdY8(f)ransafSerl\r/§1% p@sﬁgon (I)P:7, and the lower transfer stage TS7 moves toward the fifth
transferring position TP5. Thus, the wafer B on the sixth transfer stage T'S6 is moved to
the wafer receiving/delivering position (seventh transferring position TP7) for the top ring
301D, and the wafer D on the fifth transfer stage TS5 is moved to the wafer
15 receiving/delivering position (sixth transferring position TP6) for the top ring 301C (FIG.
380C).
Then, the pusher 38 located at the seventh transferring position TP7, and the
pusher 37 located at the sixth transferring position TP6 are lifted to transfer the wafer B
and the wafer D to the top ring 301D and the top ring 301C, respectively (FIG. 38D). At
20  that time, the upper transfer stages TS5 and TS6 move toward the fifth transferring
position TP5, and the lower transfer stage TS7 moves toward the seventh transferring
position TP7 (FIG. 39A). The wafer B and the wafer D which have been polished in the
respective polishing units are placed on the seventh transfer stage TS7 and the sixth
transfer stage TS6 by the pushers 38 and 37, respectively (see FIG. 39B). At that time,
25  the wafer F transferred to the second transfer robot 40 in FIG. 36E is placed on the fifth
transfer stage TS5,
Then, the upper transfer stages TS5 and TS6 move toward the seventh

transferring position TP7, and the lower transfer stage TS7 moves toward the fifth
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TP6) for the top ring 301C (FIG. 39C).

Then, the pusher 38 located at the seventh transferring position TP7, and the
pusher 37 located at the sixth transferring position TP6 are lifted to transfer the wafer D
and the wafer F to the top ring 301D and the top ring 301C, respectively, and the lifter 36
10 located at the fifth transferring position is lifted to transfer the wafer B to the second
transfer robot 40 (FIG. 39D). At that time, the upper transfer stages TS5 and TS6 move
toward the fifth transferring position TPS5, and the lower transfer stage TS7 moves toward
the seventh transferring position TP7. The next wafer H is prepared by the second
transfer robot 40 (FIG. 39E). Thereafter, the processes shown in FIGS. 39A through
15 39E are repeated.
Here, a polishing unit shown in FIG. 40 may be used instead of the polishing unit
described above. The polishing unit 500 shown in FIG. 40 comprises polishing table
511 having a polishing cloth 510 attached to an upper surface thereof, a top ring unit 520
for holding a semiconductor wafer as a workpiece under vacuum suction and pressing the
20 semiconductor wafer against the polishing table 511 to polish the semiconductor wafer,
and a dressing unit 530 for conditioning (dressing) the polishing cloth on the polishing
table 511.  An upper surface of the polishing cloth 510 on the polishing table 511 forms
a polishing surface which is brought into sliding contact with the semiconductor wafer as
a workpiece. The polishing table 511 is coupled via a table shaft 513 to a motor (not
25  shown) disposed below the polishing fable 511. Thus, the polishing table 511 is
rotatable about the table shaft 513. A polishing liquid supply nozzle 514 and an
atomizer 515 are disposed above the polishing table 511.

As shown in FIG. 40, the top ring unit 520 comprises a rotatable support shaft
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#10% & §) - nﬁv'eﬂr!:ﬁé of ]tgé top ring head 522 by rotation of the support shaft 521 and can

reciprocate between a pusher and a polishing position located above the polishing cloth
510.

The top ring 524 is connected via the top ring shaft 523 to a motor and a lifting

and lowering cylinder provided within the top ring head 522. Thus, the top ring 524 is

10 vertically movable and rotatable about the top ring shaft 523. A semiconductor wafer as
a workpiece is attracted and held to a lower end surface of the top ring 524 under vacuum
suction or the like. With the aforementioned mechanisms, the top ring 524 can press the
semiconductor wafer held on the lower surface thereof against the polishing cloth 510 at a
desired pressure while it is rotated.

15 The dressing unit 530 serves to regenerate a surface of the polishing cloth 510
that has been deteriorated by polishing. 1In the present embodiment, the dressing unit
530 comprises a diamond dresser 540 for roughly conditioning the polishing cloth 510 by
thinly shaving the surface of the polishing cloth 510, and a brush dresser 550 for
removing abrasive particles or polishing wastes clogged in recesses formed in the

20  polishing cloth 510.

The dressing unit 530 is disposed on an opposite side of the center of the
polishing table 511 with respect to the top ring unit 520. As shown in FIG. 40, the
dressing unit 530 comprises a rotatable support shaft 531, a dresser head 532 attached to
the support shaft 531, and a swinging arm 533 mounted on a tip end of the dresser head

25 532, A swinging motor 535 is mounted on an upper portion of the dresser head 532, and
the swinging arm 533 is connected to the swinging motor 535. The dresser head 532 is
swung by rotation of the support shaft 531, and the swinging arm 533 is swung as

indicated by an arrow C in FIG. 40 by rotational actuation of the swinging motor 535.
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movable and rotatable about the dresser shaft 534.

As shown in FIG. 40, a driving mechanism (air cylinder and motor) 537 is
provided near the free end of the swinging arm 533, and a dresser shaft 538 extends
downward from the driving mechanism 537. A brush dresser 550 substantially in a disk

10 form is connected to a lower end of the dresser shaft 538. With the driving mechanism
537, the brush dresser 550 connected to the dresser shaft 538 is vertically movable and
rotatable about the dresser shaft 538.

With such a dresser, the polishing cloth can be conditioned by swinging the

dresser. Therefore, the dresser itself can be made compact in size, and hence the whole
15 apparatus can be made compact in size. Further, when a swinging speed is adjusted at
several predetermined speeds, the polishing cloth can be formed efficiently.

According to recent trends to automation in semiconductor fabrication plants and
wafers having larger diameter, it has increasingly been desired to provide a mechanism
for recognizing a wafer ID in a semiconductor fabrication apparatus. Specifically, the

20  following demands have been increased. Standardized ID codes are provided for wafers,
and an ID code is read by an ID recognition sensor. Information on a wafer is obtained
from the ID code and used for the purposes of “adjustment of processing conditions of the

o«

semiconductor fabrication apparatus”, “process control in the plant”, or the like. Such a
substrate ID recognition mechanism first detects the position of a notch (or orientation
25  flat) of a wafer and then rotates the wafer at a predetermined angle to position the wafer.
A unit performing such rotational positioning is referred to as a “notch aligner”. AnID

code of a wafer positioned by a notch aligner is read by an ID recognition sensor and

transmitted to a controller.
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may be caused to the transferring path of wafers, and an expected throughput may not be
5 obtained. Therefore, as shown in FIG. 41A, it is desirable to use a reversing machine
700 combined with a notch aligner. The reversing machine 700 shown in FIG. 41A
comprises a reversing machine body 702, a reversing axis 704 attached to the reversing
machine body 702, and a pair of arms 706, which are openable and closable, serving as a
holding mechanism for holding a substrate. The arms 706 of the reversing machine 700

10 have a plurality of pins 708 with a groove for clamping a wafer W. When the reversing
axis 704 is rotated, a wafer W clamped by the pins 708 of the arms 706 is reversed.

As a sensor for detecting a notch of the wafer W, a transmission optical sensor
710 is disposed near a peripheral portion of the wafer W. A sensor 712 for recognizing
an ID of the wafer W is disposed above the wafer W. As shown in FIG. 41B, the pin

15 708 on the arm 706 is coupled to a rotational shaft 714a of a motor (rotational
mechanism) 714 disposed within the pin 708. The respective pins 708 are rotatable in
synchronism with each other. Thus, the wafer W can be rotated by actuation of the
motor 714 while the peripheral potion of the wafer W is held by the grooves of the pins
708.  The pins 708 may be rotated by a transmitting belt which transmits power.

20 Next, there will be described a process when such a reversing machine 700 is
used as the reversing machine in the first polishing section 3a described above. A wafer
picked up from the front loading portion 20 is transferred to the reversing machine 700 by
the first transfer robot 22. The wafer transferred to the reversing machine 700 is handled
by the reversing machine when the arms 706 are closed. At that time, the wafer W is

25 supported by at least three pins 708 (four in the illustrated example of FIG. 41A). Then,
the motor is actuated to rotate the wafer W, and the notch detecting sensor 710 detects a
notch of the wafer W. When the sensor 710 detects the notch, the rotation of the motor

714 is stopped, and the notch is positioned at a predetermined position. In a state in
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the reversing axis 704 is rotated to reverse the wafer W, and the wafer W is transferred to
a subsequent process. In this manner, with the reversing machine 700 combined with a
5 notch aligner, a wafer can be processed without increasing the number of transfer for a
processed wafer by the first transfer robot 22, so that an influence on the throughput can

be minimized.
There has been described an example shown in FIG. 41A in which the wafer W
is clamped by the arms 706. However, as shown in FIG. 42, a notch aligner function
10 may be provided in a reversing machine which attracts a wafer under vacuum suction.
The reversing machine 720 shown in FIG. 42 comprises a reversing machine body 722, a
reversing axis 724 attached to the reversing machine body 722, and a vacuum suction
portion 726 attached to a tip end of the reversing axis 724. A wafer W is attracted on a
lower surface of the vacuum suction portion 726 under vacuum suction. When the
15 reversing axis 724 is rotated, the wafer W attracted on the vacuum suction portion 726 is

reversed.

As a sensor for detecting a notch of the wafer W, a transmission optical sensor
728 is disposed near a peripheral portion of the wafer W. A sensor 730 for recognizing
an ID of the wafer W is disposed above the wafer W. The vacuum suction portion 726
20  is rotatable and thus capable of rotating the wafer W attracted on a lower surface of the
vacuum suction portion 726. Thus, the vacuum suction portion 726 serves as a holding
mechanism for holding a substrate and a rotational mechanism for rotating the substrate.
After the wafer W is attracted to the vacuum suction portion 726, the wafer W is rotated,
and the notch detecting sensor 728 detects a notch of the wafer W. When the sensor 728
25 detects the notch, the rotation of the vacuum suction portion 726 is stopped, and the notch
is positioned at a predetermined position. In a state in which the notch is thus positioned,
an ID code on the wafer is located right below the ID recognition sensor 730. Thus, the

ID recognition sensor 712 reads the ID code.
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zX6dY7 detecting a notch of the wafer W and a sensor for recognizing an ID of the wafer W, the
top ring 731 can have a notch aligner function. Because technology for processing
images captured by CCD cameras has been rapidly improved in recent years, detection of

10  the notch and recognition of the ID can be performed by the CCD camera 732 disposed
below the top ring 731.

In the above embodiments, there has been described a polishing apparatus for
polishing a workpiece. However, the present invention is not limited to the polishing
apparatus and is applicable to other substrate processing apparatuses. For example,

15  some polishing units may be replaced with other substrate processing units (e.g., a
deposition unit such as a plating unit or a CVD unit, a wet etching unit, or a dry etching
unit) to form a substrate processing apparatus different from a polishing apparatus.
Further, a plurality of different substrate processing units may be combined with each
other and arrayed in a predetermined direction.

20 Although certain preferred embodiments of the present invention have been
described, it should be understood that the present invention is not limited to the above
embodiments, and that various changes and modifications may be made therein without
departing from the scope of the technical concept.

As described above, according to the present invention, it is not necessary to

25 provide an installation space for receiving/delivering mechanisms (pushers) which is
different from a moving space for a transferring mechanism. Therefore, the apparatus

can be made compact in size, and a workpiece can be transferred efficiently. When a

plurality of transferring positions of a linear transferring mechanism are arranged along a
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polishing table with a polishing surface and a top ring for pressing a workpiece against

5 said polishing surface on said polishing table, said polishing apparatus characterized in

that:

a moving mechanism for moving said top ring of said polishing unit between a
polishing position on said polishing surface and a workpiece receiving/delivering position
is provided in each of said polishing units;

10 a linear transferring mechanism is provided for transferring the workpiece
between a plurality of transferring positions including the workpiece receiving/delivering
positions; and

receiving/delivering mechanisms for receiving and delivering the workpiece
between said linear transferring mechanism and said top ring are provided at the

15 transferring positions as the workpiece receiving/delivering positions in said linear

transferring mechanism.

2. The polishing apparatus according to claim 1, characterized in that said
plurality of polishing units are arranged along a longitudinal direction of said apparatus,
20 and the plurality of transferring positions in said linear transferring mechanism are

arranged along the longitudinal direction of said apparatus.

3. The polishing apparatus according to claims 1 or 2, characterized in that said
linear transferring mechanism comprises a plurality of transfer stages for transferring the

25  workpiece.

4. The polishing apparatus according to claim 3, characterized in that said

plurality of transfer stages include an upper transfer stage and a lower transfer stage.
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include at least one transferring position in addition to the workpiece receiving/delivering

5  positions,

6. A polishing apparatus having a polishing unit including a polishing table with
a polishing surface and a top ring for pressing a workpiece against said polishing surface
on said polishing table, and a plurality of cleaning devices for cleaning a polished
10 workpiece, said polishing apparatus characterized in that:
said plurality of cleaning devices are arranged along a predetermined direction,
and
said polishing apparatus comprises a transferring mechanism having a holding
mechanism for detachably holding the workpiece in the respective cleaning devices, a
15 vertically moving mechanism for vertically moving said holding mechanism, and a
moving mechanism for moving said holding mechanism in a direction of an array of said

cleaning devices.

7. The polishing apparatus according to claim 6, characterized in that said
20  cleaning devices are partitioned by partition walls;
openings for allowing said holding mechanism of said transferring mechanism to
pass therethrough are formed in said partition walls; and
shutters capable of opening and closing are provided on said openings in said
partition walls.
25
8. The polishing apparatus according to claims 6 or 7, characterized in that said

transferring mechanism comprises said holding mechanism for each cleaning device.
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5 10. The polishing apparatus according to any one of claims 6 through 8,
characterized in that said moving mechanism of said transferring mechanism moves said

holding mechanism to a standby position of a cleaned workpiece.

11. A polishing apparatus characterized by comprising;
10 a plurality of wafer cassettes arranged along a predetermined direction;
a first transferring mechanism movable in a direction of an array of said wafer
cassettes,
a plurality of polishing units arranged in a predetermined direction, each of said
polishing units including a polishing table with a polishing surface and a top ring for
15 pressing a wafer against said polishing surface on said polishing table;
a second transferring mechanism for transferring the wafer between a plurality of
transferring positions along a direction of an array of said plurality of polishing units;
a first receiving/delivering mechanism disposed at a position to which said first
transferring mechanism and said second transferring mechanism are accessible for
20  receiving and delivering the wafer between said first transferring mechanism and said
second transferring mechanism;
a plurality of cleaning devices arranged in a predetermined direction;
a third transferring mechanism for transferring the wafer along a direction of an
array of said plurality of cleaning devices; and
25 a second receiving/delivering mechanism disposed at a position to which said
second transferring mechanism and said third transferring mechanism are accessible for
receiving and delivering the wafer between said second transferring mechanism and said

third transferring mechanism.
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mechanism,.

13. A polishing apparatus according to claim 11 or 12, characterized in that:

a loading/unloading section, a polishing section for polishing a wafer, and a
cleaning section for cleaning the wafer polished in said polishing section are partitioned
by partition walls; and

10 said first transferring mechanism is disposed in said loading/unloading section,
said second transferring mechanism is disposed in said polishing section, and said third

transferring mechanism is disposed in said cleaning section.

14. The polishing apparatus according to claim 13, characterized in that openings
15  for allowing the wafer to pass therethrough are formed in said partition walls; and
shutters capable of opening and closing are provided at said openings in said

partition walls.

15. The polishing apparatus according to claim 13 or 14, characterized in that
20  said loading/unloading section, said polishing section, and said cleaning section are

assembled independently of each other.

16. The polishing apparatus according to claim 13 or 14, characterized in that air
is discharged from said loading/unloading section, said polishing section, and said

25  cleaning section independently of each other.

17. The polishing apparatus according to any one of claims 11 through 16,

characterized in that said transferring positions of said second transferring mechanism
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a third receiving/delivering mechanism for receiving and delivering the wafer
between said second transferring mechanism and said top rings is disposed at the

5 transferring positions as the workpiece receiving/delivering positions.

18. The polishing apparatus according to any one of claims 11 through 17,
characterized in that a film thickness measuring device for measuring a film thickness of
the wafer is disposed between said second receiving/delivering mechanism and said

10 cleaning devices.

19. The polishing apparatus according to any one of claims 11 through 18,
characterized in that a transferring direction of the wafer in said second transferring
mechanism and a transferring direction of the wafer in said third transferring mechanism

15 are parallel with each other.

20. The polishing apparatus according to claim 19, characterized in that a
transferring direction of the wafer in said second transferring mechanism and a
transferring direction of the wafer in said third transferring mechanism are opposite to

20  each other.

21. The polishing apparatus according to any one of claims 11 through 20,
characterized in that said second transferring mechanism comprises a linear transferring
mechanism.

25

22. The polishing apparatus according to any one of claims 11 through 21,

characterized in that a transferring direction of the wafer in said first transferring

mechanism and a transferring direction of the wafer in said second transferring
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23. A substrate processing apparatus having a plurality of substrate processing
units including a substrate holding portion for holding a substrate, said substrate
5  processing apparatus characterized in that;
a moving mechanism for moving said substrate holding portion of said substrate
processing unit between a predetermined position within said substrate processing unit
and a substrate receiving/delivering position is provided in each substrate processing unit;
a linear transferring mechanism is provided for transferring the substrate
10 between a plurality of transferring positions including the substrate receiving/delivering
positions; and
a receiving/delivering mechanism for receiving and delivering the substrate
between said linear transferring mechanism and said substrate holding portions of said

substrate processing units is provided at the transferring positions as the substrate

15 receiving/delivering positions in said linear transferring mechanism.

24. A substrate processing apparatus having a substrate processing unit including
a substrate holding portion for holding a substrate, and a plurality of cleaning devices for
cleaning a processed substrate, said substrate processing apparatus characterized in that:
20 said plurality of cleaning devices are arranged along a predetermined direction;
and
said substrate processing apparatus comprises a transferring mechanism having a
holding mechanism for detachably holding the workpiece in the respective cleaning
devices, a vertically moving mechanism for vertically moving said holding mechanism,
25  and a moving mechanism for moving said holding mechanism in a direction of an array of

said cleaning devices.

25. A substrate processing apparatus, characterized by comprising;
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polishing units;
a first receiving/delivering mechanism disposed at a position to which said first
10 transferring mechanism and said second transferring mechanism are accessible for
receiving and delivering the substrate between said first transferring mechanism and said
second transferring mechanism,
a plurality of cleaning devices arranged in a predetermined direction;
a third transferring mechanism for transferring the wafer along a direction of an
15 array of said plurality of cleaning devices; and
a second receiving/delivering mechanism disposed at a position to which said
second transferring mechanism and said third transferring mechanism are accessible for
receiving and delivering the substrate between said second transferring mechanism and

said third transferring mechanism.

20
26. A substrate processing apparatus having a transferring mechanism for
transferring a substrate, characterized in that:
said transferring mechanism comprises a plurality of transfer stages for
transferring the substrate between a plurality of transferring positions;
25 a shaft is inserted into a driving transfer stage driven by a driving mechanism;

a driven transfer stage is fixed to an end of said shaft; and
a stopper for positioning said driven transfer stage is provided at a transferring

position for said driven transfer stage.
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27. A substrate processing apparatus having a film thickness measuring device
for measuring a film thickness of a substrate, said substrate processing apparatus
characterized in that:

said film thickness measuring device comprises a reversing and holding
mechanism for holding and reversing the substrate, a film .thickness measuring unit
disposed substantially in a vertical direction with respect to said reversing and holding
mechanism, and a transferring mechanism for transferring the substrate between said

reversing and holding mechanism and said film thickness measuring unit.

28. The substrate processing apparatus according to claim 27, characterized in
that said transferring mechanism comprises a plurality of holding portions for holding the

substrate.

29. The substrate processing apparatus according to claim 28, characterized in

that said transferring mechanism is arranged so as to be vertically reversible.

30. The substrate processing apparatus according to claim 28, characterized in
that at least one of said plurality of holding portions comprises a suction holding portion

for attracting the substrate under vacuum suction.

31. A substrate processing apparatus having a reversing machine for reversing a
substrate, said substrate processing apparatus characterized in that:

said reversing machine comprises a holding mechanism for holding the substrate,
a rotational mechanism for rotating the substrate held by said holding mechanism, and a
sensor for detecting a notch or an orientation flat formed in the substrate; and

rotational positioning of the substrate is performed based on detected result of

said sensor.
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32. The substrate processing apparatus according to claim 31, characterized in

that said reversing machine comprises a sensor for recognizing a code on the substrate.

33. The substrate processing apparatus according to claim 31 or 32, characterized
in that said holding mechanism of said reversing machine comprises at least three
rotatable pins for holding the substrate, and the rotational positioning of the substrate is

performed by controlling rotation of at least one of said pins.

34. The substrate processing apparatus according to claim 31 or 32, characterized
in that said holding mechanism of said reversing machine comprises a vacuum suction
portion for attracting the substrate under vacuum suction and rotating the substrate, and
the rotational positioning of the substrate is performed by controlling rotation of said

vacuum suction portion.

35. A polishing apparatus having a polishing table with a polishing surface, and a
top ring for pressing a workpiece against said polishing surface on said polishing table,
said polishing apparatus characterized in that:

a sensor for detecting a notch or an orientation flat of the substrate held by said
top ring is disposed below said top ring; and

rotational positioning of the substrate is performed based on detected result of

said sensor.
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